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VOLCANTG 


ERUPTIONS ON MARTINIQUE 


AND. ST VINCENT*® 


By Prorressoxn Isrart 


Cf THE NATHINAT 


I continuation of activity in 
the case of Mont Pelé anil La 
Soufticre of St Vincent makes 
it evident that itis yet too early ta write 
final repert ott their tevent eTtiptions, 
What may be termed a first approexim- 
tion, however, to the significance af the 
observations oonceming them already 
int band. + may be of interest to the mem- 
bers of the National seouraphic hociety. 
Tie NMaiber af oldtine Cneferi.—The 
first question to which an answer is 
sotght canceriing both Mont Pelee and 
La Soufttere is: Hove the recent ritp- 
tions ocentred| froin ao angle atid c=sen- 
tally. in sumittt crater dn evel instance, 
or hove seconcdaty or siberaters been 
opened on the sides of the volcanies, 
Which hac o conpertiaon with theit con: 
duits’ Inthe cose of La Soulfmtre no 
differences oF opinion in this connection 
have arisen mong the several observers 


RiussELL 


GHockAPTIIC Sacrery Exremvion To Wrst Isxpiss 


who have visited the mountain. The 
erupiions have all nocurred m os single 
erater, the so-called Old crater, in dis- 
tinction from the one formed in 1412, 
This crater is near the summit of the 
Honiton, but is partially encrcied on 
the northeast lv a temnant of a much 
Ohler and far larger crater, which corre- 
sponds with Mont Summa at Vesuvius, 
and may be terme] a ** comune." 

At Mont Pelée there is also m sowie, 
and on its southwest side js the crater 
known as ittane See, which is sow in 
eruption. Asniiller somniit crater, far- 
tierly occupied by Lac des Palmistes, 
ocents to the northeast of the one now 
active, and corresponds in a jreticral 
way with the crater of 1812 on St Vin- 

ernt. While sevirnl observers have re- 
ported theexistence of of beast twosub 
chites—one on the east anid the other 
on the southwest slope of Mont Pelée, 
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the former termed the “' Falaise crater" 
andl the litter the “"Rivitre Blanche 
crater “—a careful consideration of the 
evidence preented fails to show that 
these are true centers of etuption hay 
ing deep sources, Great explosions 
have occurred, however, at each of the 
localities referred to, which have thrown 
larce quantities of dist and mtid to a 
height of several humwdred feet, and sent 
out vast volumes of steam to. a height 
of many thousands of feet; but these 
phenoniena are seemingly the same, 

although marked by greater energy, as 
have tween observed ina large num ber 
of instances on both Martinique and 
St Vincent, where the hot dust, lapilli, 

stones, etc., ejected from the summit 
crater, have necumulnted to a great 
depth and been invaded by surface 
water. While the suberaters mentioned 
should not in my opinion be considered 
as trie voleandes, they simulate many 
of the phenomena attending actual 
eruptions from deep conduits. The 
columns of heayily clisst- arul tmiicd- 
chatwed steam which arise from them 
have the convoluted or cauliflower 
structure, und at times exparid ot the 
top and tuke on mushroom shapes; in 
much the same manner as dq the col- 
tumns of stenm, heavily charged with 
rock fragments, that are blown into the 
air from a primary crater. In each 
cise the proximate cause is the same, 
nunely, asteam explosion. The solid 
material blown inte the air in each in- 
stance is also of the some nature (for 
the Teasen, as it seems to me, that the 
hot dust and stones, to which the super- 

ficial explosions are due, were supplied 
hy the eruption of the summit crater). 
Since the observed phenomena Bre 50 
similar, it may be asked, What is the 
erucial test by which a trite crater may 
be distinenished from a pseuado-crater ? 
To formulate a definite answer to thits 
qtisstion is difheult. Perhaps the best 
reply that can be offered is that the 
pectido-craters are later in the time of 
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their appenaraice than the main erop- 
titis which supplied the hot material 
necessary for their production, and that 
they aeeur when the topographic con- 
ditions previows to the eruptions favored 
the accumulation of a deep deposit of 
hot debris, In addition, on both Mar- 
tinique and St Vincent o complete gra- 
dation in sive and enetey of the strper- 
ficiil steam explosions has been ob- 
server, tanging from small geyser-like 
spoutings, such ab have occurred at 
hundreds of localities in valleys that 
were deeply filled with hot débris, and 
ever on broad nnd comparatively smooth 
sutiaces covered with a thick sheet af 
dimilor ninterial, ip to the markerdly 
energetic explosions in the valleys of 
th: Falaise and Rivitre Manche. In 
many instances the smaller surface ex- 
osins have been observed to follow 
heavy tares, and the same ts troc also 
of the largerexplusionsreferredto. The 
lurger explosions from the sumiunit ora 
ter, on the other hand, are more ener- 
getic than any that can without doubt 
be referred to the pseudo-craters. The 
mir eruptions from the stum|lt cre- 
ter, however, may be due to precisely 
the same immediate cause ns the erip- 
tions of the psendo-crater, namely, the 
weres of suriace water to liyhiv heated 
rocks, Ss that an apparently complete 
weqnence muy be observed hetween the 
escope of steam from hot débris ‘and the 
discharges from trie volcanic conduits. 
It is thus seem that the discovery of the 
crucial test asked for is diffientt, and 
the final decision, 1f one is reached, 

mist rest ona jucicial talancing of all 
the evidence and the weight to be given 
to the judgment of individual oherrers, 

An instructive fact furnished hy the 
paendo-crater (even when the larger 
anid, a8 sore persons may think, qies- 
tiontble examples are tot considered) 
which has.a bearing on the theorjes of 
the nultimate canses of volcanic ertip- 
tions, is the close similarity, and in fact 
identity, that ¢xists between the explo- 
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Mout Pelée from Vivé, May 27 


The ereat clend of shea and emoke cone canlifiower shaped trom the summit crater to a height 
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sionsaie tosutiace water gaining access 


to beds of hot débns and the explosions 
in the summit portions of true volcanic 
comdmits: in thedormer tistiices sur- 

face water descends inte hot rock détiris: 

ad, from the fact that water is present 
in the superticoa) portion of the earth's 
oruet, it seems equally piamifest in the 


latter instance that highly heate) rock. 


rises-from deep within the earth and 
meets the surface waters, In each in- 
Statice steam explosions result. 

Variation ia the Eruptions af the Pri- 
wary Crafers.—The variations presented 
by the steam columns which ascend 
from active voleanves—of whieh the so- 
called ~rwe free of Veeuvins is a well- 
known exatple—and wlich m many 
instances afford the most spectucular of 
theuwe-duspiring phenomena associated 
with them, bare been described by 
several wheervers who hive fegently 
Vvistted Martiniqte and St Vinernt, but 
most. graphically by George Kennan, 
The variations referred to.are indicative 
of what takes place in an active croter 
and in the upper purt of the conduit 
lewtine to it, aid furnish evidence in 
fefereiice to the changes there im pro- 
gress, A clossification of the various 
phases presente by the steam column 
rising: fram Mont Pelée has heen pre- 
sented by the gifted traveler just re- 
ferred to, Which is instructive, 

“The v ‘apot column ascendity from 
Mont Pelde,” writes Ketinan, "varie 

athy from: diay to day nd senretinies 

rom hour te hour, not only in density, 
but In color, form ond general appenr- 
ance. by its varving aspects it may be 
tlescri Led as follows : 

‘a. The vaper of quiescence: o 
slowly ascending colutnn of pure white 
steam, which ha neither sharp, cleariy 
defined ootlines, nor pufl-like convelu- 
tions, and which suggests steam rising 
from the hot water of a geyser eee oF 
from the escape-pipe of ao hig ocean 
steanier.’” 

The explonntion of the account of 


such # cola from a crater of tie trpe 


of the one at the suinmit of Mout Pelee 
geems to be that the top of the live 
columno js well below the bottem ot the 
crater, and that the hot rocks are dis 
charging steam, owing to the contuct 
with them of water, percolating im from 
the crater walls or falling of ram. The 
generation of steam is a surface phe- 
nomerta, and die essentially to the same 
qutise 45 the escape of steam from hot 
débris ejected by o volcano ond accumn- 
lating in valleys, ete, The notable fea- 
tire is the ahsence of convelutions aid 
more or less individualized fleece-like 
Innes in the ascending colin, such 
as are produced by-siall steam expilc- 
sions from liqurid lava, as-is frequently 
thie cane wt Vesuvius, 
The vapor‘of moderate activity : 

a eter of greater density and some- 
What darker color, which rolls ant un- 
folds a little os it rises; and looks like 
steam mixed with brownish or yellowish 
sitiolce frutn the chiminy of a mannu- 
factory." 

This stage may reasonably be sup- 
posed tip indicate conditions similar to 
those mentioned in the first imstance, 
but more intense. A considetahle vol- 
nme of water gating actess tothe deep 
funnel-shaped ¢rater might tot be va- 
porized! before descending to the sum@«iit 
of the column ef liqind or but partially 

cotivenled column of rock within the 
condinit, aril energetic explosions Tesilt. 
The steam columns indicative of mod- 
erate activity thos correspond with the 
columns produced by the maximus ex- 
plosions af pseude-craters, ‘The inner 
slope of the crater af Mont Delée ix pre- 
cipttons. ind. as-severul observers have 

ater, portions of its wills overhung. 
ii, The fall of blocks of rocks from 
the crater walls would to doubt cause a 
conspicnons colunim of dast-laden-steam 
to ascent, 

‘3, ‘The vapor of dangerous. actiy- 
ity: a sharply defined dark-ycllow col- 
umn of what appears to be liquid nud, 
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The Smoke from the Top Crater rising 
on May 3010 1 Height of Six Miles 


Kepulidishet from 
Meure's Maviicine 


Trawn hy Geer Varian, 


which boils out of the valeang in hnige 
rowed masses, swelling and evolving 
ih immense convel ntions as it tises—une 
Higantic mind bubble breaking wp ont of 
another in tumm—until over the crater 
there stands a solid opaque pillar of boil- 
ing, tnfalding, evoalving mud-vapor five 
hundred feet i diameter und eight or 
ten thousand feet in height." 

“When such a débris-charged -steam 
cdlumn rises fret a crater there is 10 
question os to the presence of a conduit 
leading down deepintotheearth, The 
pseuilo-criters seem never to reach such 
iMteTnIty. 

‘a. The vapor of great eruptions : 
astraight-sidedshaft of very black smoke 
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(dust-charged steam), which shoots up 
out of the crater with a tremendous 
velocity, ike the smoke of a colossal 
piece of artillery fired heavemward. This 
shaft roe tou height of fifteen ortwenty 
thousand feet, and then mushrooms out 
laterally, so as to cover oa circle fifty 
miles or more in diameter, with a val- 
canic canopy which is as dark a4 the 
blackest thinder cloud and which shirts 
out the hivht of day ke o total eclipse, 
The projectile force in ernptions of this 
kind 15 so great that it throws the black 
vapor far above the imfluence of the 
trade winds, and the advancing elie of 
the volcanic mantle moves swiftly east: 


ward two wiles or more above the feecy 


trade-wind clouds-that are drifting in 
the opposite direction."’ 

In the making of such a column as 
just described the yolume of water and 
of comminuted rock required is enor- 
nieuws. The volute of the column is 
in the neighborhood of four billion 
ctthic fret, 

Tf 1 per cent of the colunm: ts: solid 
tiutter it eqials yo,coo,ooo cnbic feet, 


ents 5 .000,com toms, 


Vf ro. per cent of the column 1 solid 
nutter i equals .00,000,000 cubic feet, 
equils 70,000,000 tons, 

To be sure, we have no accurate meas- 
ures, our information being wlinast en- 
tirely (jualitative ; but as sich a column 
as is referrecl to las been observed to 
teach uo liright by estimate of 10,050 
feet in two minutes, itinay seemingly be 
safely assumed that it reached its full 
development in less thin five mitutes. 
The coarser of the solid matter first shot 
out then begins to fall, and the form of 
the colon ismanitained by mew matter 
driven upward from the crater, ‘Thus 
during each five minttes of an ernption 
Some 4,000,000, 000 cubie feet of d¢hris- 
laden steam were expelled from the cm: 
ter. “The averave duration of stich 


‘eruptions is not known, but in certain 


instances continued for severnl hours. 
Doering euch hour that Mont Pelée or 
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St Pierre, 


From a pihetestph tr [hr i. th) Horer 


Ravins oF the Great Dnstillery tm the Port Quarter of the City, 
Showing Holes in the fron Tonks due to Volcanic Bombardment 


Repratilished fro the Milletin of the American 


Museum of Natural History 


La Soutriere wre im full blast somethine 
like 25000 Ho0,c00 cubic feet of cust: 
pnd stode-laden steam were driven ant, 
Liniy goesses con be made 9s to the 
anonnt of solid matter the steam con 


tained, Shall we asiame & per cent or 
lo per cent? Most observers would 


agree, fancy, pot only that the latter 
was nedrer the truth than the former 
estimate. tart that the trie measure is 
HD excens of the larger of the twa, 

The muterial extradeil ina solid con- 
dition, as Will be shown later, & fresh 
lava which came from dep within the 
earth: but mingled with dt are rock 
tracments that-were torn from the walls 
of the conduits through which the dis- 
charges occurred. The per cent of 
old lava among the ejected soliis scems 
to be greater on St Vincent than on 


Martingne, In harinony with this is 
the larver sive of the crater of To Sott- 
friere in catiparison with that of Mont 
Peli. 

The columns of steam of Rennan's 
ivpe Ao. 4 this show that great vol- 
umes of rock ore Tsing Fom deep 
within the earth and heme blown mito 
the air, Tf, a4 sevnis probable, the 
eneruy cdisplaved by stenin colimmns of 
the No, 2 type ts all that can be sup. 
plied by the steam. produced from rain 
and percolating waiter tn the wpper part 
of the conduit follows that coring 
explosions of the No, 3 type both reck 
and stem ate reang trom a depth in 
the voltunic conduits, Presiomuably 
then, during ergrptions of the types Na. 
3.and No, 4 malten rock 1s being forced 
np within the conclu af avoleano and, 
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owing to reliel of pressure as it Tises, 
the steam ditdolved in the molten 
mast escapes with tremendous vie- 
ience. There are thus two sources for 
the steam which furnish the energy dis 
layed in the summit portions of ascend. 
ite lava colmmins—one tron the tain and 
percolating water, and the other from 
a deeper but inkacwen, source, Hut 
this attempt to follow the enteanie Ooi: 
duits dewnwarl in faney his brought 
us to the region of speculation and tt 
is time to step, at least for the present, 

To the four types of voleanic-steam 
columns deseribed above, a fifth night 
he added to iticlude vokwunic explosions 
like that of Rrakatou. 

Praducts.ot the Eruptions, —T ie mate- 
nal discharged from Mont Pelée ane 


La Sonfriere may be divided mite two 
porhiows = Eirst, Stearn atid gases, anil, 
esrond, solul rock debris, Up to the 
present time no observations mdicate 


that molten rock has been extrodect ; 
that is: no lnva streams have Bowed 
over the surface from the crater of 


either voleanoes of issued from fissures 
in: their sides. 

A& to the discharge of vast Volumes 
of steam, there is no difference of opinion 
ta he forined inthe various reports al- 
ready renderad. Observers who |mve 
visited the craters from which the recent 
etuptions came, aud have even ventured 
withit them, report only faint traces of 
giscs. ‘The conditions, however, be 
tween the tine when o crater is «mies- 
eent and when vidlent explosions occur 
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within it aré no doubt different, und as 
yet but litth evidence concerning the 
fuses that may hove been present during 
the times of most violeut sectivity has 
been obtained. The must that can be 
accepted in this connection is: a plainty 
perceptible odor of sulphurens acid no- 
ticeable tm the air even at a distance of 
some 5 niles atseca, when the yoltances 
were in ad comparatively mild state of 
activity, and: while walking over the 
débris they showered on their respective 
lands. A much fainter odor of sul- 
pPhoreted hydrogen is reported to have 
been present, as forexample, mong the 
ruins of St Pierre, but whether due to 
gas emitted from the voleano or arising 
from orgame matter buried beneath the 
still hot débris js_not clear, The pres- 
ence of carhen! dioxide, although as- 
serted or surmised tao have been dis: 
charged during the greater eruptions, 
hasnot been proven. The consideration 
of all the: available evidence points 
strongly to the conclusion that steam 
was the chiel vaporous or gaseous sub- 
stance enuttel, but mingled with it were 
Miner quantities of sulphurous and no 
doubt other cases, 

In the above connection it shonid be 
noted that flame; above the sunmmit uf 
both Mont Pelée ond Ia Sonfntre have 
been teported by several trustworthy 
wittesses, If the appentances referred 
to were in reality flame, and not glowing 
dustor the reflection of the light from 
intandescent rocks on vapor, it is evi- 
dent that inflammable gases were pres: 
ent. Nospectroscopic obseryutiotts seem 
to have been made, however, and until 
this is done the evidence asto the pres- 
ence of inflammable gases in notable 
quantity must seemingly be tecelved 
with caution, . 

The reports that Mont Pelée and Ia 
soufriere discharged mud are probably 
eomect aa far as would appear from 
a distance, yet the true meaning would 
seem to be that such eruptions were 
ef the uature of the explosions in the 
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pseuo-crater or in the true craters 
during mitervals hetween the eruptions 
from «a deep source. Hot dust and 
lapilli acctimulating ima crater during 
quiescent stages wonld famish mot 
favormble concitions for the producing 
of superticial explosions where rain oc- 
curred or springs entered a crater from 
its sides, as has been observed, ond 
would produce eruptions similar to 
bhiose of the peeude-crater, and mud 
flows might result. [ft fs evidently not 
to be inferred that either of the vaol- 
canoes in question has erupted mud 
from a deeply seated source, 

The solid matter discharged from 
Mont Pelée and La-Sonfritre is almost 
entirely im the condition of angular 
Priments varying in ‘size from those 
weighing in the neighborhomdl of one 
thontam!l tons to thé finest of dust 
particles. The fragmental material is 
of two classes: First, fragments of the 
rocks torn from the walls of the ean 
duits throngh which the upward rush 
of déhris-charged steam ocentred: and, 
second, fragments of hanlened lava 
which had been forced wpward into the 
condiits in 6 plastic condition ard 
shattered and blow ott by the escay- 
ing steam, In addition to the angular 
fragments of fresh lava, miter quanti- 
Hes of more or less spherical masses of 
similar material, which were. projected 
inte the air while yet moderately plastic, 
have also been observed. While the 
term vivre ome hus heen applied to 
much of the ejected material, it is evi- 
dent that only the somewhat spherical 
trasses tefetrred to deserve to be <o 
ealed, and even in sich instances there 
is doubt as to the propriety of using the 
term, Typical yoleanice bombs have a 
round or oval form, with extended and 
spirally twisted projections at the ends 
of the longer axis, the spherical or 
mare commonly oval form and the 
sparally twisted extremities being due 
ta the rotation of the mass during its: 
aerial flight and while yet plastic. No 
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bonths answering this description have 
as yet been reported as occutring on 
Martiniqne or St Vincent. The near- 
est approach to a characteristic bomh 
are certain rudely spherical masses of 
lava with cracked surfaces and without 
projections or indications of a spiral 
twist. Evidently these poorly shaped 
bombs are composed of fresh lava which 
was sufficiently hot to make it some- 
whut plastic at the time it was blown 
into the air, but was tow rigid to acquire 
the typical shape frequently to be seen 
it large numbers of bombs about cer- 
turn basaltic craters. 

The absence of characteristic bombs 
on Martinique and St Vincent is in 
keeping with the composition of the 


lava thrown ont. The fresh lava 
is an ondesite having if a get- 


eral way the composition of a refrac- 
tory brick, and unless very highly 
heated would not be plastic. ‘The dark 
color of the columms of steum rolling 
up from the craters when in violent 
eruption and the vast quantities: of 
fragmental material showered on the 
adjacent land and sen is eviderice that 
a8 molten rock was forced up the vol- 
canic conduits ft become criled and 
stiffened before trenching the summits of 
the voleances, and was shattered! by 
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steam explosions and the fragments 
hiown into the air. Not only are trite 
volconie bombs absent, but clots and 
splashes of plastic or finid rocks, such 
as are common gbout tiny volcanoes 
that have erupted easily fusible material, 
are also locking. 

The fragments ejected were in many 
instances blown to a height of many 
thousands of feet, the finer lapill: and 
dust being carried perhaps five or six 
mites high, and on falling were distrib- 
nted in part through the influence of the 
winds, In a gencral way in reference to 


sive ond weight. ‘The largerand heavier 


masses fell near the ¢raters from which 
they were projected, while much of 
the finer and lighter material was car- 
ried great distances. Varintions in the 
method of distribution were caused hy 
the direction of the hurricane-lke blasts 
which awept down from both Mont 
Pelé: ond La Soufriére during their 
mightier eruptions, by the direction af 
the trade winds and upper air cirrents, 
and by tornado-lke swirls in the greatly 
disturbed atmosphere. ‘The vastness of 
the area on which the ejected material 
fell is indicated by the fall of dust on 
Harbados, Trittidad, and on ships 275 
miles southeast of St Vincent, 

Observations reported by E, 0. Hovey 
show that, contrary to enrher accounts. 
written in part by myself coarse materi! 
fell in St Pierre. ‘The riddling of boiler 
plates one-fourth inch thick, in the 
northern portion of the stricken city, by 
stone Shot against them from Mont 
Pelée, is eviclence that the hurricanes of 
steam chatged with hot dust, which 
swept down from that volcano on May 4 
or May 2c, and perhaps during Ioter 
eruplions, were accontpatied by a bom- 
hardinent of stones, tio doubt hot, which 
were a¢ deadly as solid shot fired from 
a CANON, 

Canses of Drath Respecting the gen- 
eral couse of death in St Pierre, the re- 
ports of various observers differ more 
widely than in connection with any 
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other oceurrence connected with the 
eruption of Mont Peléc, unless it be mn 
teference to the seconilary craters re- 
ferred] toabove. Obviously many deaths 
ootuTred in St Mere from the bombard 


ment of missiles thatswept through the: 


city, a5 just mentioned, from. the falling 
of walls and other objects, from the fire 
that followed the volcanic Ilast, from 


nervous shock, ¢te.; but opmions differ 


as tothe principal cause of the lots of 
life, The opimons referred to fall in 
two-groupe: «, those favoring the idea 
that pases were the deadly agency, and, 
4, those which refer the loge of bfe to the 
effects of steam charged with hot cduat. 

a. Certain obsetvers are strongly ine 
clined to the opinion that Mont Pelee, or 
more accurately, the '* Riviere Blanche 
stibcrater,'’ discharged pases which as- 
phyxiated the inhabitunts of St Pierre. 
As tothe natute of the suppose! guses. 
ot least two sngpestions have been 
made—one that ft was mainly sulphir 
reted hvdrogen, nnd the other, carbon 
dioxide or-some similar gas. Cotpled 
with the first of these supeestions & 
the further hypothesis that gas explo 
sions took place within the city and 
addel to the deadly offevt of the as- 
phyxiating gases. “The hypothesis that 
gases were the direct cntuse of the gretiter 
part of the loss of life, os claitned at St 
Pierre, has not, so far as -T pm uwate, 
been extenced to St Vincent, bait the 
deo! and the injured on the two islands 
met their fate in precisely similar ways. 
The evidence beanty on the question 
tder consideration has been judicianmsty 
discussed by George Retina, and the 
testimony of the sole surviver of the dis- 
asterof Moy § placed on record. Had 
noxious gases, and especially such heavy 
ones aS curbon dioxide ond sulphireted 
hydrogen, been swept over the city im 
sufficient quantities to kill nearly ail the 
inhabitants, it ts evident that the oven- 
qaanit ofa cel) below the level of the ad- 
jacent street would have been in a most 
dangetous position, The testimomy of 


(of. 
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the prisoner referred to, as summarized 
by Kennan, aftern critical cross-exatni- 
notion, is thot he ** heard no explastons 
or detonwtions: saw no flame: smelled 
no sulphurous gas; and had no feeling 
focation: He was simply burned 
by trot air and, hot ashes which come 
inte his eel] (ironh the doer grating.”" 

Tt-is impracticable ito review in this 
eaday all the evidence which it i claimed 
sustains the hypothesis of aspliyxti- 
tion by gases. This site of the dlisctis- 
sion, however, has been well presented 
by Ro’. Hill in the NaTionaL Gro- 
GHAriIC MAGAZINE, tn the GCrvfwry 
Nayecive and in Coffter's WVeetly, ond by 
Angelo Heilprin in V/cChare's VWagasine 
{ate Hist at end of this essay). 

é. The eMficieic: of steam charged 
with hot dust, or of ether of these 
agencies alowe, to cause scalds, burns, 
and even instintancous death, t not 
open to doubt. The question is, Was 
the steam amd hot dist swept over the 
portions of Martinique and St Vincent 
at the time so many thonsand people 
were killed the chief agenev th their 
destruction? Cumulative evidence has 
been wilted to the varidns clasues of facts 
presented by mein the July namber of 
this Magazine.” which sustains conclu: 
sions then reached. [ refer to. the uar- 
tative of George Kennan published in 
Tae Ondlonk for Auwgrust16 > the prelini- 
inary report mode by Tempest Anderson 
antJ. 5. Fictt to the Roval Society of 
Londen, and the preliminary report 
tide by B. 0, Hovey to the Atercan 


*Tt woe tinpractcatite for tice to rend the 
proof ed the article referred to, ml in the tithes 
of sone of the Woetralions, expecally, there 
afoserioua ctrors Ty the tith of the plate 
mprpoyier pipe aod emeboen ** shah be 
snbetitute! for Kiapetown;" the uitle of the 
plate eppesite page 252, should be’ Valier of 
Wwatlite River deepiy Gl with Tuot dataris="' 
un que hq, the title of the ilistration shroahd 
tea“ Sonenit af Morne ol Oranye, St Merre ™ 
The map en page 382 falls te aber the ferent wt 
the perth eno) of St Vincent, o4 jndjeated on 
the original, which wae rot devaetaterl, ariel ie 
meh eenerlinal in other wae—i c= A 
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Musenm of Natural History. Althotuph 
ties confessing that Tam not an an- 
biased judge of the printed testimony, 
vet itseems fair to claim that the evt- 
dence presented is conclusive as to the 
tnpartarit taken bv stenm and hot 
fiust in the sodden destruction of the 
people of St Vincent an May 7 and of 
the inhubitants of St Pierre on May &. 

Gren Poteet Béiaxii, — Lnti- 
tintely associated with the destructian 
of St Pierre is the direction taken by the 
blast of dust-charged steam, with its 
vollevs of stones, which swept over the 
civ, The hypothesis that St Pierre 
was-destroved by an eruption from) the 
“Riviére Blanche <ubermter" being re- 
jected, and the further suggestion, biesed| 
on the earlier reports in reference to the 
opering of a fissure In the side of the 
mountain, not finding support in Inter 
EvIdenIS, the war is cleared for a better 
tnderstanding of the true cause of the 
direction taken by the down-blast that 
came, a4 now scems definitely proven, 
from the Etang Sec, which is essentially 
A-snmnt crater, 

To understand the nature of the vol- 
canic blast which destroved St Pierre, 
one needs to visit the region swept hy a 
siflar eruption on St Vincent. The 
voleanoes.on these two tslands have not 
only exhitite! a direct relationship in 
the times of their ertiptions, bitt the 
surince phenomena exlihited by one in 
the counterpart of what teck place in 
the case of the other, Happily on St 
Vincent, however, there was no clensely 
populated eitv within the radins of 
greatest destruction. 

Om St Vincent the region throughout 
which the previously lixuriant vegetd- 
tion, plantations etc., were swept away 
or buried) beneath hot dust and stones 
encircles the mintiwvtauin. The direction 
in which trees were swept down, and on 
the periphery of the dew astated area the 
erosion of the bark of trees still stand- 
ing on the side facing the yoltuno, as 
well as much ether evidence, show in 
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host conclusive manner that a blast 
charged with dust ond stones swept 
down the slopes of La Seufriere tt all 
directions: The influence of hills at o 
distance of some four or five miles from 
the volcano in shielding the vegetation 
on their slopes facing away from it 
shows that the topygraphy of the land 
controlled, In a measure, the direction 
taken by the volcanic winds, The 


prienice of apartially encarcling ridge 


Orsveme, on the northeast side of the 
volcano, seemingly accounts for the 
escape from destruction of «a matrow 
fringe about the northenst border of the 
island, The outward direction that the 
blast took from the motintsin, its de- 
creasing intensity with increase in the 
listance it traveled, and the absence of 
even hypothetical subcraters, all bear 
witness that the heavily dust and stone 
chanred steam from the old crater wear 
the summit swept downward and aut- 
ward with hurricane force, in a-similar 
way to the more localized blast from 
Mont Pelée which destroyed St Pierre. 
The one conspicuous feature of Momt 
Pelée which differs from anything on 
La Soufnére is the presence in the south- 
west portion of its active crater of a 
deep notch—the Sew. or J rrr: Jad e— 
which, as stated by Heilprin, has been 
a conspicnais feature of the mountain 


since the eription of 1851, and may 


have existed previons to that event, 
This cleft is in plain view from St 
Pierre, and during my vistt to the dead 
city one conld look inte it amd plamly 
see the tiddy cone of eruption with its 
ascending steam colin thatwas being 
uit within the emter, The are ren- 
deren desolate by the hot blast from 
Mont Pelée on May §, and again swept 
over by a similar blast on May 25, is 
fan-shaped, the apex of the triangle be- 

lig essentially at the summit of the 
niountain, The coincidence between 
the pusttion art) direction of the Pente 
and the apex-of the expanding volcan 
bhasts may well be considered signih- 
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Richinond Eatate, St Vincent, May 25, tgoz 


Dunes of windedrifted volounic lai aed dust from Le Soutritee ona previowly cuitivaterl 
ateh, The tee trunks are the tyiniaine of palum. The rill channels show the hegioning of the 
erodion i the freshly athlesl laver, which is from thie te ten or dnore feet thick | ser pee 457) 


cant: From the various accounts of 
the eruptions of Mont Pelee available, 
it now seems evident that the blasts 
which destroyed so mneh of the vegeta- 
tion of Martiniyne and wrought havec 
im St Pierre cane from the e¢rater with 
a deeply notched: tim, andl that the 
direction tuken by the blasts, ot Teast on 
May 8 and May 20, was: determined by 
that nftin the eriter’s chm. 

As stated by T. A. Jagpor, the down- 
ward binsts from voltanees do not re- 
quire a horizontal morte to project 
them, ‘They are siomply the fesult of 
the down-blast alter the heayy gravel 
has beron to fall, acting against the 
uipblast fromm the throat of the volcuto, 
and both together deflected anil thrown 


inte terrife whirls or ternadocs."' “Wis 
explanation, although briefly stated, 
nay seemingly be taken as the leading 
couse of the downward sweep af the 
steam charged with rock fragments. on 
both Mont Pelée and La Souftiére. It 
doesnot seem clear, however, that the 
down-binsts occur only alter a towering 
column af débris-charged steam hn 
reached a great) height and the fallof 
the heavier matetial within it has be- 
gon, Tben, wean: it mar be asked 
why itis that every strong eruption is 
not followed by a down- blast ? 
Variations in the character of vol- 
canic eroptions of the type woder con- 
sideration occur on decount of variations 
in the energy of the explosions: and thie 
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degree to which the ascending steam is 
débris-charged, TH the energy is great 
and the ypoward propelling force essen: 
tially constant, it may well he inferred 
that the column, as explained ly Tug- 
gar, will attain a-grent height before 
the resistance it offers to the ascent of 
fresh thaterial causes an expansion at 
the base, If, however, the steam driven 
out wt any stage in an ertiption is 
excessively loaded with débris, an ex- 
mansion and overflow at the rim of a 
crater might occur, no. matter whether 
the fall of previousiy discharged! mnte- 
rial from aloft had begun or not. The 
essential feature in a down-blast froma 
crater seems to be thot heavily débris: 
‘charged steam beliaves in inany wiys 
like a fliid an will flow down steep 
gradients and nequire great velocity 
when the slope and other Teattises of the 
surface over which it progresses are fa- 
vorable, The gradients on the slopes of 
Mont Pelde and La Suufritre, within the 
none of destruction in each cate, are 
about 1,000 feet to a mile, and, as seems 
evident, the finally accepted explanation 
ns to the controlling condition which 
gave direction to the blusts which awept 
them will include the principle just 
stated. In this connection it is in- 
structive to nole certain observations 
mode by Messrs Anderson anil Flett, 
coiimissioners sent by the Royal Soci- 
ety of London to study the recent erinp- 
tioms, On the evening of July 9 thee 
gentlemen were on a vessel near Car- 
bet ond witnessed on eruption of Mont 
Pelée. . 

‘As the darkness deepened, a dull- 
red teflection was seen in the trade-wind 
clond which covered the mountain sum- 
mit. This became brighter and brighter 
and soon we saw ted-lot stones pro- 
jected froam the crater, bowling down 
the mountain slopes and giving off glow- 
ing sparks, Suddenly the cloud was 
brightly illuminated, and the sailors 
etied, * The mountain bursts!" [nan 
incredibly shart space of time a red-hot 
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avalanche swept down to the sea, We 
could not sce the summit owing to the 
interveiing yell of cloud: but the fis- 
sure and the lower parts of the motmn- 
tain were clear, and the glowing cata- 
tract poural over them right down to 
the shore of the bay. It was dull red, 
with a billowy surface, reminding une 
of a anow avalanche. In it there were 
large stones, which stood out as-strenks 
of bright red, tumbling down and emit- 
ting showers of spirks. Tn «a few mir- 
lites it was. over, A low, angry growl 
had burst from the mountain when this 
avalanche was launched from the cra- 
ter."" The time occupied by the ava- 
lanche to reach the sea was “' possibly 
acouple of minntes, Jt could not have 
been much more." . . , 

“There is po doubt that the eniption 
We Wiltiessed was 0 connterpart of that 
which destroved St Pierre, . . . The 
Host peculiar feature of these eruptions 
it the avalanche of incandescent sand 
atl the great black cloud which pecom- 
panies it. The preliminary stages of 
the eruption, which tay occtipy a few 
days or only a few hours, consist. of out- 
bursts of steam, fine dust, and stanes, 
ait the discharve of the crater lakes or 
torrents of water or of mid. In them 
there is nothing toustial, but assoc) as 
the throat of the crater is reached, a itinss 
ot tucandescent Inyn rises and roils over 
the ip of the emiter in, the forni of an 
avalanche of red-hot dist. tis » lava 
blown to pieces hy the expansion of the 
gases it contains. It rushes down the 
slopes of the hill, carrving with it o 
terrific blast, which mows down every- 
thing in its path, The tixture of dust 
mn] pases behaves in minv wos like a 
fnid. The exact chemical onmposition 
of these pases renains unsettled. They 
apparentiv cowsist priocipally of steam 
aid sulphurous aed’, SS 
. The account just quoted of a typical 
down-blast from a volcano, seen under 
favorable coutlitions by trained obsery- 
ers, is perhaps the best evidence on rec- 
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ord from which to judge of the nature 
of certuin pliasesof several of the recent 
eruptions, In the mstance cited, there 
does not seem to have beet a lofty col- 
min Gi dust-charged steattt standing 
alnve the summit of the mountain, 
which deflected the wpward blast from 
the vertical conduit of the voleang, mt, 
owitg to the density of the inixture tof 
steam and dust driven out, it overlowed 
the lip of the crater.and rolled down the 
mountain side. That is, one condition, 
as previously stated, which may bring 
abot @ marked variation in the nature 
of an eruption, and in fact furnish the 
chief control of the secomdary phe- 
nomena, is the density with whith the 
stem extruded is charged with solid 
matter. This condition may obtain 
contral even when the explosive yio- 
lence 14 hot enough to drive the dist- 
laden steam to a great height. The 
degree of courminution wold noe doubt 
he inother factor influencing the result. 
The finer the solid thaterial was com- 
tinted, the more Muid-ke would be 
the mixture. 7 

In an eruption like thut described 
ibove the topography may exert a de- 
cided inflnence. During eruptions af 
great but of not the maximum intensity 
the deep notch in the southwest portion 
of the tim of the active crater of Mont 
Pel¢e would give direction to the cscap: 
Ing dinst-horged steam and determine 
the course the expanding avalanche 
would take In the obtence of auch a 
notch, asin the case of Lo Sonfriere, 
the averflow would be radial, A more 
intense eruption from Mont Pelée might 
also. be radial, the notch in its rim fail- 
ris to influence sy completely the direc: 
tion taken by the greater discharge. 
This is what seems to have occurred 
during the later eruptions of the vol- 
eand, when Morne Rouge and other 
villages were destroyed. 

Mud Fiows.—The valleyson the lower 
siopes. of both Mont Pelée and La Son- 
friére have in numerous instances heen 
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filled toa depth of go to.6o or more feet 
with Tot dust ondstones: The streams 
have thus been displaced, and are striv- 

ing to regain their right of way, bat is 
yet, owing lurgely to the washing down 
of dust, lapilh, 
slopes, ate making but slow. progress 
with their work. In mitiw. instances, 

in fact, the high-grade tills are bring 
Ing to the main ararenws chatinels more 
débrts than theamester streams con re 
move, andl the process of valley-filling 
continues, Water finding its way inte 
these beds of hot débris, as already 
mentioned, causes steum explosions, 

Sometimes: of such enerey as to resem- 
ble.a primary eruption from one of the 
nivinor trie craters, ‘These bons 


at thes hurl lorce quantities of débris 


into the stream channels which have 
been partially cleared, thus: producing 

dams and causing small] lakes to atte 
These water bodies rise nti] they ower- 
flow the accumulation of loose materiol 
restraining them, when they are rap 
idly drained, und floods of water heay- 
tly charged with débria:ocenr below 
where the temporary dams were formed 


The mtd Hows originating in haas-aied: 


other similar ways love been frequent 
on both Martiniqueand St Vincent, and 
have in several instances been referred 
to us live Hows, 

fediow.— Much thet {4 highly in- 


structive centers about the manner in 


which the surface waters are removing: 
the freshly nodded material [rom the sur- 
faces of Martinique and St Vineent. 
[nstead of leitig & protection to the sur- 
face om which it rests, the fresh déhris 
is Uh marty Instances of mssistance in its 
mare radi erosion, On steep slopes 
and even when the surface is nearly 
level, the rills formed during the numer 
ols tropicu! showers quickly cut through 
the loose surface material and, aided hy 
the angular particles in. suspension, cor 
rode the sotl or rocks beneath, The 
rains, os it ‘seems, are heavier than 
usal, owing to two cases: First, the 


éte., from bordering 
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great amount of water conttitnted tothe 
atmosphere as steam, and, second, the 
vast amount of dust blown tte the air, 
each particle of which serves ab a center 
for condensation. The process of fash- 
ioning the topography throughout the 
extensive arcas fram whieli all vegetation 
hos been removed! tagreatly accelerated. 
This more rapid eresion will, no doubt, 
continie utitil the surface isagain plant- 
clothed. 

The volcanic eroptions have clam) 
s6 much immediate consideration from 
the several geologists-and geographers 
who have vixited the stricken islands 
that the indirect geographical changes 
resulting from them have not received 
the attention they deserve. Not only 
tine pulsating streams of steaming water 
atid their occasional great discharges of 
hot mud demand detailed study, but the 
way in which the undermining of hanks 
of lone débris leads to landslides, the 
development of consequent atid! Stibse- 
qQhent streams; the manner in which 
streams develop and rapitly puss from 
youth to old age, ecte., deserve to be 
carefully tecomed, The streams are rot 
only eroding butdepositing, Deltas-are 
being formed anc] additions made ta the 
lat. ‘The final resting places of the 
fresh diétbris which fell onthe islands 
will be inthe adjacent sen, where great 

quantities of fragmentyl valeanic mate- 
rin] is being spread out to form stratified 

Wars in fhe Sew.— Reports have ap- 
pearecd-in-the newspapers, trom-time to 
time since eatly in May, of so-called 
thial woves. As is well known, the 
Waves referred to have no connection 
with the tides, but are similar to those 
oocisionil vaccompanyiny earthquakes. 
60 far os can be judged, however, the 
inistial waves that have recently broken 
ot the shores of Martiniqte and St Vin- 
cent have not been duc to movements 
in the earth's crrst, such 2 commonly 
produce earthquakes, although some of 
them may have been of that nature. 


slope 


The waves referred to have been caused, 
in most instances, by the disturbances 
wodiced in the water of the sea by the 
lasts of diet-liden steam that have 
swept down frot the craters of Mont 
Peide wad ua Sonffiere, Similar waves 
have also heen venerated bythe entrance 
inte the sen of stupendous flows, or, 
ag in”re properly, avalanches of 
ck debris andl water, ike the ‘one 
Which destroved the Guerin suger fae- 
tory on May 5. Again, landstides have 
occurred in the louse deposits an tine 
Caribbean shoresof both Martinique and 
St Vineent, and similar slides, as indi- 
cated by the breaking of telegraph ex- 
bles, have probably taken place on the 


Steep submerged slopes of the mountains 


whost summits form the islands men— 
tioned. Inthese severnl ways, waves in 
the sea appear to have been generated, 
but in-all instances they have been low 
ind but little damage from them has 
resulted. The earthquake shocks that 
accompanied the recent eruptions have 
been comparatively light, and, so far as 
ean he judged, not of such # niture as 
to quttee Large waves in the adjacent sea, 
The earthquake shocks, however, may 
and probably did bring about the descent 
of some of the landslides on the margin 
of the sea nod on the steep submerged 
s, and in this way are indirectly ac- 
countable for some of the sea waves, 
Candefides.—The landslides just re- 
ferred) to occurred principally on the 


west side of St Vincent, to the north 


of Chateanbelair, wherestrips of nearly 
flat alluvial land, adjacetit to the sen, 
have disnppeared, leaving fresh bluffs 
of loose debris some thirty or forty feet 
high It has been suggested that this 
disappearance of land, and dn ane in- 
tance of the site of a village, was doe 
to movement along a fault—that is, the 
stihaidence of the rocks on one side of 
adeep fracture in the earth's crist— 
but the evidence does not seem to sus- 

tain this hypothesis, The Jonds thot 
huve disappeared, as shawn by the es- 
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carpinents remaining, were compesed 
of uncdnscdlidated déhris; deposited far 
the most part directly by streams as 
deltas. This loose material, resting: on 
the steeply inclined rocks beneath; whe 
ina position to be easily dislodged by 
earthquake shocks, by the tush of mud 
avianches down the valley, at the 
mouths of which the deposits bad been 
mode, and by the return waves when 
the sen was disturbed by the volcanic 
blasts or by mid avalanches, The 
changes male by subsidence of the 
land are mot great, and, as-severaj ob- 
servers have stated, may reasonably 
be accounted for tn the tanner just 
referred to, 

ftectrical Aistlayvs,—The graphic ac- 
counts that have been published of the 


recent eruption give a better idew of 


the magnificence of the electrical phe 
nomen agcompanying volcanic explo- 
sions than was previously attainable. 
These observations show that in in- 
teresting and difficult problem here 
awaits solution, “The most striking 
phese of whatiscassumed to have been 
an-électrical display during a primary 
eruption of Mont Pelée on the evening 
of Moy 26 is thus described by George 
Kenan : 

“The feature of the eruption that 
made the deepest impression upon me 
was the stellar lightning, The wprish 
af black smoke, the glow over the 
erater, anil the shower of incandescent 
stones and cinders were all phenomena 
that had heen observed ond described 
before; but the short, thin streaks of 
lighting, followed by star-like explo- 
sions in the volcunic mantle—not only 
above the crater, but miles away from 
it—were entirely new. The distinctive 
characteristics of this lightning were 
the shortness of the streak, the com- 
paratively great size and brilliancy of 
the spark. or light-burst, at the end of 
the streak, and the single booming re- 
port that followed. Sometimes: three 
of four great sparks, commectid by fery 
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itreaks, would flash together in this 
wat: ind ot other times the stars world 
burst so far back ta the cloud ‘that the 
streaks were invisible and there was 
only & citenlur irradiation of the vapor, 

If there was any storm hehtuing, of 
the ordinary kind, in the cartier stages 
of the eruption, it was ac much less 
noticeable than the stellar lightning 
that it escaped my observation; amd I 
am quite sure that there wis no rolling, 
reverberating thunder at-all wotil wear 
the close of the display, when reddish 
lightuing-bolts began ta dart down on 
the voleano from the developing storm- 
cloud over the criter.  Belore that tine 
all, or nearly all, of the electric dlis- 
charges had enced in stellar lig ht-hursts, 

and aloft the thunder had been made 
up of separate and distinct mports, like 
the thunder of a-heavy and rapid cun- 
nonade 

In renting this acenunt one can 
scarcely avord making the teztative 

sugpestion that the streaks of light-and 
briliant explosions, apparently resem- 
blittg the trails and occasional bursting 
caused by meteoric bodies entering the 
entth’s atmosphere, may. have been due 
to intensely heated solid particles on 
entering the oxygen-churged air, 

(Mier Phenomens-—A final report ot 
the recent-and still continue eruptions 
of Mont Pelée and La Sonfritre must 
inchide the evidence in reference te: the 
sounds generated, the earthquake 
shocks, the areas on which dust fell 
and: its relation to the direction and 
force of air currents, gravity waves in 
the air, influerice of dust in the air on 
stinlight. and, post interesting of all as 
well as the most novel, the magnetic 
waves generated, sone af which were 
recorded almost instantaneously at sev- 
eral magnetic stations in the United 
States and Canada. 

Tae Study of the Farté's firterior.— 
Perhaps the chief lesson taught by the 
recent volcanic eruptions in the Antilles 
is the meagerness of ont knowledge. 


Ekurrions on Mar’riniave axnp Sr Vincent 


eoncermming the interior of the earth, 
In this tore poititedly, perhaps, than 
in related fields is the saying true that 
‘the Enown is but a small ici af 
the unknown.’ Inthe study of the 

earth's interior, the searclt for the nlti- 
inate causes of volcante eruptions, eic., 
A Visit to ateuctive volcano ts most in- 
structive and suggestive, but such in- 
vestigations should not etd with the 
sexeation of the outbreaks. 

The manifestations which reach the 
earth’ ssurface and on which our judg- 
ment as to the condition of its interior 
must be chiefly baged are movements in 
the rocks, earthquakes, escape of hent, 
tagietic changes ete, While several 
of the Phenometin referred to become 
especially prominent during volcanic 
ve ass they are tot confined to such 
. rences of to the vicinity of valeanic 
vents, htt may be-studied at all times . 
and at any locality. Among the ree- 
ords which it 1s desirable to obtain and 
fram which sume judgment in reference 
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to the condition of the eurth's interior 
may be had sre the oovurrence of earth- 
quakes, their character, direction of 
motion, location, beth geographical 
ann] vertical, of thelr centers and all else 
conceming: them, amd changes mm the 
‘magnetic condition of the earth, Ob- 
ferVations in these directions are highly 
desirable in the vicinity of volcanoes in 
order that they may serve as danger 
signals, but may yteld valunble returns 

when carrie] on ata distance from all 
centers of volcanic disturbance. 

In this connection I wish to suemest 
that the National Geographic Society 
can make a substantial addition to oir 
knowledge of the earth by maintaining 
A tagnetic and seismographic observa- 
tory. deta start be made by placing 
in our Hubbard Memerial Building the 
best instruments of the nature fust re- 
ferred to that can be had, and extend 
assistance to individuals, colleges, ete, 
atas many other localities as practicable, 
in establishing similar observatories. 
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THE COPYRIGHT OF A MAP OR CHART 


By Wittiast ALenanperR Myuser, 
AttHor oF “CoryniGHT PROTECTION FOR PHOTOGRAPHS "' 


7 HEN our forefathers were assembled in the second session of the First 
Congress on the last day of May, 1790, und decided to pass a cixpy- 
You think how gobd i iife Tupht law, the first article that they mientionmeil to be 
ye will few, set yoo tap protected wasa ‘map.’ Then in that act followed 
OM great pitposes—/te War the words *'chatt, book, or books.’ 
tel, Drea fr fe. er | } eee eee 
. Hy giving maps the preference, first mention in 
the law, gow seems but to emphasixe the fact of the proatest treed of the country 
at that time insuch productions. There was a dearth of imaps, and priar to the 
Padoubtety, Miletus wos Passage of the stitute mentioned! positively no etceour- 
arent ari af cartography. agement to draftemen and cartogtaphers. ‘The science 
Sailing of chartology wasalmost onknown and but littl prac- 
ticed in America previous to the advent af.the copyright low, What meager 
accomplishinents there were in-those lines were generally performed by foreigners. 
(Bvery ship that comes ta (OUT country was atsea, without a chart, There hod 
America got its chart fron been much plotting against the British, but scarcely 
Columtbinn — errs. none in the making of mapa. 
The law of 1790 was the first of aur copyright acts, and secured protection 
to authors and proprietors for their productions: fora period of fourteen years, 
. with anextension forfonrteen more. Thus the longest 
Paty Be paki aneaenaa possible term of a-copyright was twenty-eight years (a 
ners of the people who speak term copied from the provisions of the old English 
t.— Aer Miler, law). Our low-makers have since very wisely extended 
the life of a copyright, so that now the original is 
gtanted for a period of twenty-cight years and with provisions for a renewal for 
fourteen years additional. 
it is-aritey the Egyptians that we find the earliest rconted 
examples of cartographic representation, Apollonius of Rhewles 
hi 230 BC) reperts in his Anronantion that the Kevptians of 
Colehis, aoolony dating: from the time of Rameees 11, had pre- 
serve] aa Helrlogme certain weelen talilets on which land and 
een, mite ant highways, wete accurately indicated. —Asrrria- 
podia #eitaanicn, 





RENEFICENT EFFECT OF THR LAW 


The results expected to be attained! by the framers of our law for the encour- 
tian fu Se idigak anaemia agethent of map-makers have heen far beyond any of 


aaa a... their reasonable anticipations, until at the present 
pole see, ee time the United States of America is leading the world 
in the productions of this wonderful ort, one so tseful 

to mankitd, ‘Phe quality of our product is of the very fest. 
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The government itself, by reason of jts great consumption of maps, has heen 
a lealing factor in raising the standard and in educuting and encouraging the map 
attist—aor should wesay the map scientist? Geneva, 


Sot sach maps. se wou wish Switzerland, said to have heen for so many years the 
hovees with, bot mapeat coun 


eetea — te dtd, Spaniih BTEAtESt tiag-producing center of the world, has been 
ypu. telitved of the layrels she so gracefully wore, and our 
own Washitigton entries the hater as one of the pears 
iitherprecionsdiadem. A dozen different huneaus.of our goverment ire engaged 
in map-work of some sort, not alone of this country, but of all portions of the 
globe, its seasandskice, It hasenticed to our shores the beat workmen of Enrope. 
. Government maps are public property, so far as the copyright provisions are 
cotieetned, and are not copyrightable, This is one of the rensons why private 
Poestting “ti dine Tau pode establishments ore cuabled to iasne more and better 
and piers aut tome —afer. OPS Of many kinds at a low price than can be turned 
eh iit ‘af Pinicr, ont anywhere else on the globe. It is getting so now 
that when one wishes to muke a journey afoot or by 
train, carnage: wheel, or automodbile a map can be consulted for information as 
to roads, time, distanced, grades, bridges; paths, hostleries, tepuits, anil [tel, to 
make no mention of the weather and state and tides. The ptnctical benefits are 
multifarious. 
When Heeatuetis (soo B.C.) wrartied tie eoanteyrien agaltist 
engaging in a oonftict with Dinrine he enforce his angtments be 
pointing out the vast extentof the Persian Empite wyprti je ttf of 
the “entire circudt of the worl,’ which-lia) been ehgraveil cpu 
fh bran tablet. Wii's Jafereaiomal Grog repay. 


THRECTIONS FOR ONTAINSING COPYRIGHT 


[tis the design of the writer in this article to give a few simple, elementary 
directions for the guidance of the applicant for oapytight protection. When a 
map or chart hos been prodiecd and the author or legal ewner of it desires to 
obtain the benefit of the Copyright privileges, the first ste [) showld be to write to 
the Register of Copvfights, Washington, 1. C,, for a blank application, These 
blanks ure:so arranged that in a few wotds the applicant can insert all necessary 
information, The use of the blank will insure the quickest possible faveralile 
wetion, atid any other form of applicution is liable to omit some vital requirement 
of the law, causing delay and perhaps vexation, The prime requisites are: Name 
and address of the applicant : amount of money enclosed and its mutate: nature 
of the articie to be copyrighted : tith of the work: name of the claimant of the 
copyright and residence; country in which the atticle is to be printed or pro- 
duced ; ome of the anthorand of the country of which he is a citizen or subject : 

| form. of claim, as to whether author; designer, or proprietor: mame and address 
to. whom reply is to be mailed; a copy of the printed title. | 

After the blank has been received and filled ont, there will be noticed that 
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there-is a space on the third page for attaching the title of the map. For this 
purpose the corner of the nap which contains the title and the usual copyright 
notice as it will appear when tssued to the public should be cut off and attached 
to the blank by pasting, Thisshould all be attended to before the duy of publi- 
cation. If possible it is well to send the application, the fee, and the two cam- 


plete copics required to be deposited, all it one package, to the Register of 


Copyrights. ‘The restilts will be quicker and soer, 

As to the matter of fees: For each title the fee is 50 cents, provided the 
author is a citizen of the United States, but-if he be a-citizen of u foreign country 
with which this country has copyright relations the fee is Sr, Uf @ certifiente ts 
desired (which shows how the entry will appear on the records) an ariditiqonal tee 
af 30 centa will be necessary, Maps published in two sizes, that is where the 
scales of the two differ, teywire two separnte entries and fees for eapyright. A 
potal moner order is the best form for remitting fees, and itahould be made pay- 
able to the Register of Copyrights. 

If the article to be copyrighted tsa map, it should not be alluded to by any 

Lam neerto the place where eter HRT; The- atatemnet should be painly nigae 
ther shoul! tise. f Planta Ciititisa war. It should not be designuted a chart, 
have tapped it truiy,—iae0- Plat, plot, or atlas; an atlas isa book of maps. The 
heFamr. qdoplicant must hearin mind the fact that the law con. 

templates a map as being « delineation of some portion 
af the enrth'ssurlace. Not everything popolatiy so called is.a chart in the mean- 
ing af the law, 

If one wishes to protect a chart much care should be exercized, owing to the 

Wie ptis lewis ayo ilifferent mea tings viven to that Ler hy the public, 
of eae vo" the dictionaries, and the law. ‘The application should 
frend: “A mar on CHavtT."” The law regurds a 

*¢hart"’ ad a special kind of map, asa delineation of seme portion of the heavens 
dr of the waters of the carth, more plainly os o map of Stars or a map of waters. 
Neither is it a plin or drawitig of other objects of o card of sheet showing talbu- 
lated information, The public is prone to charncterize o ¥ariety of things its 
charts. aid when they get before the copyright officials meet with disappointment 
in tnany instances. As early as 1828 a decision was handed down ‘statme that a 
copyright cannot subsist in a chart a8 a genéral subject (Blunt os. Patten, Fed. 
Cas. rsto: 2 Paine, 397). If an applicant have oa drawing, pattern or chart, os 
it i cormmon|y called, to be used an a cutting machine aud with directions forits 
use, he cannot lati copyright asa ‘chart,’ butwould have toupply for pro- 
techon asm “*book.'’” In the cose of Drury os: Ewing ( Fed, Cas, aogs; 1 Bond, 
soo) the court decided that a charton a singte sheet, containing diagrams repre- 
senting a-system of taking measures for and cutting women's dresses, with in- 


structions for its we, isa ‘hook, within the copyright law. Another has a 


music stall and scale which he terms a“‘ musical chart." The Jaw knows of no 
such ‘‘ chart,’ and the only possible chance for the applicant might be in apply- 
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ingasa book.’ Then there is ‘A Chart of the Greater United States—An 
Up-to-Date Historical, Political and Statistical Record, with Maps, Etc.'" ‘That 
would be a“ book *' puré and simple and should be applied for as ‘such, An- 
other phase of the meaning of the word ‘chart’ will be sen in the decision of 
the court in the case of Taylor rs. Gilman (24 Fed., 632), in which it was held 
thot the word “‘chart'’ as used in the ¢epyright law docs mot include sheets of 
paper exhibiting tabulated of methodically aTrinped idfeciiaton, hut such articics 
might he protected as books. 

The law requires that on or before the day of pubtication two copies of the 
cmmpleted nip or chart shall he deposited with the Libratian of Congres. In 
the case of a map or chart, tinlike that of 4 book, photograph, chremo, or lithe- 
graph, the two copies to be deposited need not be male in the United States, Tt 
wold seem that the day has now arrived when the provision should be inserted 
inour law requiring the copytighted mups.and charts to be engraved and printed 
in this country. There is a provision in the statutes for the granting of copy- 
fight on new editions wherein substantial changes shall be made: In such case 
it js necessary either to make ont a new application, as in the first instance, and. 


send it, with the proper fee, to the Register of Copyrights, anclon or before the 


day of publication forward two copies of the article for deposit; or, merely deposit 
one copy of every such edition without making 9 new application. 1t is perhaps 
better to file a new title, describing the map or chart as being the second or third 


or same other edition, revised, etc. In 1872, in the case of Farmer rs. Calvert. 


Lithographing Company, the court held that new editions of maps are included 
in the copyright laws (Fed. Cas, 4651; 1 Flip., 228), 
The sclentifice treatment of peoprapliy anid ison ions lias tite 
onpin among the Tonite Greeks of Asia Minar, Anaximander, a 
papilof Thales (about 760 WC), sketched the frat map and was 


the first iacgunie to determine the compass of the earth (the 
world dick} aod the sea.— Kaplepedia frifigarca, 


HISTORY OF THE DEPOSIT OF COPIES 


The matter of the deposit of the copies hos had qitite a little vatiety in its 
history. The original copyright law required that but one copy of the map 
Tere wae pontiar outing should tne deposi ted with the Secretary of State within 
Hit exercise antag the youth “1% months after the day of publication, In the first 
but to draw pluttes of Sicile geéneral-reyision of the copyright laws, which occurred 
and describe the situation! in 1832, ib was stipulated that one:copy of the urticile 
Libys anil Carthage —/¥u- protected shonid be deposited within three montis 
aan after publication with the clerk of the court who 
recorded the title, and this copy was to be-sent by the clerk of the court to the 
Secretary of State. ‘That was during the days when copvright applications were 
tiade to the circuit courts of the United States instead of to the Register of Copy- 
rights, a5 at the present time. 


— 
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On the establishment of the Smithsonian Institution by the act of Angust 
10, 1846, the above provision as to the deposit of copies was changed, requiring 
rhe delivery within three months fran: publication of one copy to the Librarian 
of the Smithsanian Institution and one copy to the Librarian of Congress, In 
the Post-Office Department appropriation. hill for the fiscal year Saf (passed 
March 3, 1855) free transportation through the mails was provided for copytight 
deposits, Inan act providing for keeping and distributing public documents, 
passed Pebruary 5, r3$9, it was declared that the copyright deposits and records 
stould be removed from the Department of State to the Departinent of the Interior, 
Hy the act of February 18, 1847, a penalty of $25 was imposed for failure to 
deposit copies in the Library of Congress, 

Ta the second revision of the copyright laws (act of July 8, f87o) all records 
and other things relating to copyrights, fnchucting the déposits of hooks, miape, 
etc., in the Department of the Interior, were transferred to the Library of Con- 
gress: ‘The Libratian was required to give an additional bond of $5,000, and his 
salary wits increased to $3,000, By this law two copies of the best edition of any 
article copyrighted was to be deposited within ten days after publication in the 
Library of Congress and one copy of any stibsequent edition The provisions: of 
the law tow in force regarding the deposit of copies have been already given 
above. 

Of the two copies of ¢ach map or chart deposited 1 in the Library of Con- 

gress one is retained in the files of the Copyright 
In Another rece are repte- Oihice amd the other is placed in the [hvision af 
heat inet aaa Syn Maps. and Charts. The map room of the Librury 
wirlL—Aoelew, s6e5, is one of the most interesting portions of that 
great building and is liberally patronized by car- 

tographers, scientists, and students generally. 


Marinus of Tyre (ahont ro A.D.) wos the frst who sougiit 
te giveeffect to the dematiis made by Hipparchus fora trostworthy 
representation of the conntries of the world)—Awercfopedia 
Arifennios | 


THE COPYRIGHT NOTICE 


Tn obtaining a copyright on a map or chart there are three steps to be taken: 
(1) Deposit of printed title; (2) Deposit of two complete copies; (4) Insertion of 
the proper notice of eapyright. The first two steps have been discussed, nud now 
We come to the Inst one of the three. When one critically examines the notices 
as published, in the great majority of cases they ate illegal, inasmuch as they do 
not follow the form prescribed by the statutes, [hi the original law wcopy of the 
record was to be published in one or more newspapers of the Tinited States tor 
four weeks. No othet notice was required. 

By the act.of r8o2 it was reqgiired te be inserted at full length a copy of 
the record on the tithe page or page following in case of a book, but if map ar 
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chart should cause the following words to be impressed on the face thereof: 
*“Eetitered according to the act of Congress, the — dav of , —, be ALB, 
of the State of ——'" This in addition to the publication in the newspaper as 
before. By the act of February 3; 1541, the notice was changed to read = ““ En- 
tered aecording to act of Congress in the vear —, br AL H., in the clerk's affice 
of the District Court of ——.,"' 

When the Librarian of Cotigress assumed contro! of the copyright affairs by 
virtue of the act of July §, 1870, the tiotice was changed to: ‘* Entered aconrel in 
to act of Congress, in the year——, by A. BL. in the office af the Librarian of 
Congress, at Washington."” “The latter version was tefnacted in the revision of 
the copyright laws in 1873 (December 1), but by the act of Jute 18, :S74, it was 
made optional as to whether one used that notice or‘ Copytight, &—, by-A. B,* 
the latter being the briefest and best, covering all essetitials. At the present time 
the applicant has the choice of the two forms, though the eumbrous old methods 
are nearly obsolete and the shorter one has come jnto almost universol use. The 
trouble in many cuses is that either the date or the name of the proprietor of the 
copyright is omittrsd. 

Tt will be seen that there are three things necessary in the notice: (1) State- 
ment of copyright: (2) yeur, itt which printed tith was deposited; (3) nan of 
the proprietor ef the copyright. To emphasize the necessity of giving: proper 
attention to the notice it will be well to here cite the decision in the case of King 
om. Force, inwhich thecourt held that ‘ the omission to have the date af depasit- 
ing the title of the map engraved thereon is fatal to the plaintiff's title to a capy- 
right (King ov Force, 2 Cranch, C.C.. 208), That was as early as tizo, Error 
in the mention of the date in the copyright notice: may be attended ly serions 
consequences or it may be practically itimaterial, In the ease of Callahan ev. 
Miers the court said: *‘ The title having been deposited in 1867 it is immaterial 
asta third persons that the notice printecl in the work states that the copy right 
was entered in i866.'" Here the error would resnlt sitply in shortening the 
pened of cupyright ‘protection ote: year, which in most cases would not be con- 
sidered ao matter of consequence. Butif the error wns the other way, that-is, if 
the venr mentioned in the copyright notice was stibaecuent to the rear af copy- 
right entry, the consequences wold be most serians, for in a cwse where the title 
pige of a book was deposited in 1846 and the notice of the outry ms printed bn 
the copies of the book stated the entry to have been inarde in 1547, the court held 
that the error, whether arising from tistake or mot, was fatel (Biker <i, Taylot, 
2 Blateh., 62). 

The Homans contributed nothing to the development of the 
sclentific mmethovls of the Greeks, anid dil ot apply aetronniny te 
the purposes of cartography. They vali! maps mecording to their 
practical miility os implementa of political administration ; and 
they avcordinyly attached test ithpertanoe to the route-wney), fron 

whichthry could tearn the radseand the distatiees —Awowipeuia 
Jirrlanwrien, 
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OTHER LEGAL TFECISiIONS 


A survey of a shoal made by plaintiff ot his own expense, and us] as the 
basis of a map copyrighted by him, does not become a. piblic document by being 
deposited in the Navy Department for the use of the government, so that a thint 
(person tay also ie it as the bids of on map (Blunt oy. Patten, Fed. Cas. ra79; 
2 Pome, 303). 

Copyright, being an incorporeal personal right; is mot liable to be seized lv 
sheriff in execution, ete. Even when one has obtained « copperplate nnder an 
execution te is not thereby entitled x Se ces and publish copyrighted thatter 
therefrom (Stephens ov. Cady, 55 0. S.. 14: How., 528: 14 L. Bel, 528- Fed, 
Cas. 13400; Stevens ov. Gladding, 58 a mia TF Haw. gue; 25-1. Ted, 't$5). 
The profits, however, may be reached by a creditors’ bill, 

The right of an author or of a proprietor under the copyright law is inf ringed 
only when other persons produce a substantial copy of the whole or of a imaterial 
part of the book or other thing for which he secured.a copyright; but anv one 
by his own Inbor, etc,, may make a new map, and where, therefore, the owner 
of a copyright for maps of certain wards of the ‘city of New York, surveyed 
ander the direction af instirance companies of said city, which exhibit cach lat 
and butting, and the clusses as shown by the different coloring and characters 
act forth in the reference," brought his hill to restrain the publication of similar 
maps of the city of Philadelphia, the court held shat the bill could not be sustained 
(Perris oy, Hexamer, gg U.S. . 0744 25 L. Bd, 908). ‘To maintain af action 
the complainant must show that his map hes been copied. 

Thestatement has beet made that occasionally some mup-makers intettionally 
intrduce slight errors in onler to more effectually catch the unwary tafringer, 

en ee per, Appearance of such an intentional error bax leew Held 
of all— Richard fff evidence of copying. Fron the identity of the inac- 
| cumeies, it is impossible to deny thar the ote was 
copied from the other wrdete ef fderotay (Longman rit, Winchester, 16 Vex, 
26g. Ser also Murray ty. Bogue, t Drew, 366, oml Lawrence mm, Dana, > Am, 
I, T. R., 8. 8., 403), The penalty for the infringement of a copyrighted map 
is S1 for es copy found in the potsession of the infringer, proviced that the 
sum to be recovered in-ony one action ‘shall net excdal S$cjoo0, The plaintiff can 
also demand on accounting of the profits and obtain aw injunctivn te prohibit 
farther infringement. 
What ole us who are sound, 
That we shotihd otic this raw fool, the worid, 
Which charts usaf] in fits cooru blacks and whites? 
— feunypaon, 











THE ERUPTIONS OF LA SOUFRIERE, ST 
VINCENT, IN MAY, 1902° 


By Epmusp Oris Hover 


HE sutfaie rocks of the island of 
St Vincent are wholly of direct 
volcanic origin, with the excep- 
tien of some elevated beach conglom- 
erutes occurring along the windward 
(evatertt) coast. These conglomerates, 
tan, até ‘composed of boulders and 
stavel of voleanic urigin derived from 
the island itself, These conglometates, 
water-wort sea benches at three alti- 
tides, clevatel sea caves, and the evi- 
devee of an old shore line northwest of 
Georgetown are indicationsaf an eleva- 
tlon of the island of about 2p0 feet 
dtiring recent gealogictime. The sonth- 
em pottion of the islind is the oldest; 
as is evidenced by Ith stage of erosion, 
which is much farther advanced than 
that of the northem part. Hroad val- 
leys; with bottotis of comparatively 
cetie slope. are to be found about 
Kingstown, Calliaqua, Martaqua, Mieso- 
motnitia, ond ehewhere tn the south, 
while the northern half of the island is 
retnuti&able for the exttemely rugged 
character of its topography, . 
Voleatic activity on St Vincent lias 
mowed from sotth to north, os it has on 


Martitiique, St Kitt, aud some of the 
other Caritvhean [slatids, but it has long: 
centered about the present active crater, 
Ta Soufriére. Numerous Java beds al- 
ternate with the, apparently, far more 
extensive beds of inf aggplotierite in 
the make-up of the island. ‘Tremen- 
dous eruptions of the explosive kind, 
like the present ote, though on a for 
larger scale, have been freqnhent ocwtr- 
retwes in the geologic history of the 
tHland, According to Hill’ the vol 
canic Carthiwean Islands date from at 
lewst as far back os Eocene time, but 
eraplions have been very rare willing 
histaric time, which extends over four 
eenturies: The heaviest recorded erup- 
tions have been those of La Soufritre, 
which took place in r718 and in May, 
12. The latter is said. to have formed 
the “‘New'’ crater, 500 feet in dinm- 
ter, on the notthtast side of ond 
higher than the much larger *'(7ld" 
eniter. The Old crater was about nine- 
tenths of a mile long from east to west 
and about cight-tenths of a mile wide 
from. north to south, according to the 
British Admiralty chart, and ws famous 


© The author was eant.to Martontqen and St Vineent by the trestess of the American 
Miseum of Naturt History, New York, a the representative of that institution, to sturdy the 


thenomens ini contettion with the eruptions af the present year ts 3 
the Unite States cruiser (aie on Ter memo- 
the reef of the impoverished [nhubitante of the devastated talands, and. I 


dilexates of the Natrmal Geegrapti 
ralile wopayee for | 


ie Soclety op 


[Wes & pseryer with the 


findiorec aust heartily the praise given by L €, Russell and Ro TD, In thelr repolte te the 


Societe, ww Cap BK. MM, Berry, 0. 5 §., commanding the have, and to the other o 


coms of Ube 


cruiser for their hospitality and thet kindness to the ecientiate — ane eae 
On #8 Vincent (ue work was greatly facilitated by the intelligent activity of Ff. W, Griffith, 


rovernment clerk, acti oder gene 


ernor of the colony, ane 


ral instructions from Sir Robert Liewellen, C. M.G , gov- 
bythe assistance reodered by T) Macliregor Maclonald, » planter 
wwhing several estates on the leewurdl (west) side of the island. James FE. Richards, 


a terchant 


of Kingstown, placed at the disposal of ty collengues (Dr TA. Jaguar, Jr, and George Carroll 
Curtis) and invwel! bis cottage at Petit Ropdel, seat Chateaubelair on the leewant coast, from 


wihriels there wesc tito 
have teen emibosliesl, t 
puta? 


Report,” 


obitructe! view of the volcan, The fuete embraced within this article 
Hier with the author's olmeryatioins an Mont Pelée, ina Treliminary 
to the trusters of the American Muscum of Nututal History, and published 


in te" Balletit of the Museurt, vol. xvi, pp. 235-372, pls. xxxiti-ts, 
t This Magazine, vol. xii, p. 239, Jily, 1903. 
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for the Heattiful lake within it, the sur- 
face of which was 1,930 feet above tide, 
or about eleven hundred feet below the 
southern-rim of the crater. The depth 
uf this lake in the center was #7! 
fathoms, aceording to the <lwtetment of 
P. OF. Huggins, engineer, of Kings- 
town, who toldme that he sounded it 
In t890 (See table in appeilix).+« The 
northwestern portion was deeper, but 
Me Hogyins’s line was. tuo shart to 
mach bottom there, ‘The walls of the 
craler were precipitous, like those of 
Mont Misery, onthe [stand of St Kitts, 
and other, while the otter slopes of the 
Hiotintain were cxnparmtively gentle, 
except as they were deeply cut inte by 
the very steep siden favines of erosion. 

Tt is difficult for one who has not 
‘wisited the Lesser Antilles to realize the 
precipitous character of the ravines cut 
inte the old tuff beds by the mountain 
torrents. Slopes of 65° and +5" are 
common, While those of 45° and verti- 
cality are not rare. Under the wiually 
prevailing conditions, every slope is cov. 
ered! with such dense vegetation that its 
trite character is nit perceived at once, 
bit the denndation ou St Vincent and 
Martinique resniting from the territle 
blasts occurring during the eruptions of 
this year bas revealed in, astriking man- 
ner the wouderfully rigped tcpography 
of the northern parts of the islands. 

In April, igor, earthquakes began to 
be noticeably more frequent than sual 
at Kingstown, suggesting to F. W. 
‘Griffith, af that place, the idea that 
trotble might be expected from In 
Souiritre, as had happened ninety years 
before, weoonding to the diary of his 
gratidfather, who was living at Kinps- 
town at the time, Mr Griffith's proph- 
ecy received little attention, but by De- 
ceitber of last year La. Sonfridre itself 
was timbling to such a degree that the 
people living on the Windsor Forest and 
other estates on the portiwestern and 
western slopes of the mowuitain became 
‘greatly dlarmed, oud conld with difi- 

ft 
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culty be persuaded to remain at their | 
homes. During the succeeding weeks 
the tumblings became less violet, only 
to return with renewed force in Feb- 
riary, 

The warnings of an approaching erup- 
tion became so womistakable hy the end 
of April and the beginning of May that 
nearly every one had left, the doomed 
leewurd district north of Chateanhelair 
by the 6th of the latter mouth, On the 
windward side conilitions were different, 
mite bit Httle: alarm seems to have been 
felt, The earthquakes were not as se- 
vere and it was supposed that, in case 
of any eruption, the trade winds would 
carry all ejecta-toward the west. A de- 
ceptive security ! When the great out- 
burst took place, at 2 p.m., May 7, but 
one person was killed on the leewund 
side of the island, while on. the wind- 
ward side about thirteen hondred and 
fifty persons were killed outright during 
the enrption or died afterward of in- 
juries recetved then, Thousands of 
families in the natthern half of St Vine 
cent were tendered homeless and desti- 
tute by the storm of Iapilli (volcanic 
dist atid ashes), which ina few minttes 
SWEpL every Vestive. of tropical verdtre 
from about one-third af the island, re- 
placing the beautifal variegated preen 
OF the slopes with a uniform dtill pray— 
the token of desolation. . 

Mr MacDonnld,* from his estate at 


*Mir Mat linnaglel!s totes were sihlished bn 
fi inthe Kingatown Semteyof Miay 16, 1g. 
Tinew Thava bene rutlintued aiso fu the Cewtiey 
Wegesier for August, igs2, vol, Leiv, pip, 
fya-fige The eompther ot tue, lathe mice ie 
itt hie preliminery note how confounded (ie 
Riclimend Viele cstete with the Richman 
esiate. Mr Mackhoueld, fortiiiately, doce thot 
own the Richt! estate, which lies letweet 
Richio andl Wallibo Rivers etal was ide- 
roped by tie eripthon, The Richiond Vale 
estate Delonge to the MacDonald brothers and 
wie tel seriously lijured by the Mar erp 
Leia, bat the Septetiber outhwrste clestroved 
Hie cultivation awl damaged the buildings. 
The Vous is lial a mile nertheast of Chatedati- 
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* Richmond Vale, was an evewitress of 
the great eruption of Mav +, and has 
contributed most yalunbly to the knowl- 
edge of the history of that outburst 
through the careful] notes which he kept 
of the events of that memorable day, up 
to the time, 0.55 p. m., when it seemed 
extremely dangerots to remain longer at 
his post of observation. He had an on- 
ohstracted view of the upper portion of 
La Soufriere. Mr MacDonald’ sacconnt 
of the eruption of the principal day, 
however, mist be prefaced by an extract 
from the notes of Mr Mathes, a German 
from South America, who was visiting 
at Chateau belair and witnessed the erup- 
tion, Mr Mathes says that ihe first out- 
burstof steam from the crater teak place 
dt 2.40 p.m., May 6, and that steam and 
‘smoke "' clouds rose from the sum- 
mit wtintervals tutil s.4o p. m.. wher 
all was clear: but at 6.0, o'clock there 
was another outburst with a very thick 
cloud of dist. According to Mr Mac- 
Donald, soch eruptions took 
intervals of an hour and a half to two 
hours throughout the night, By 10.30 
of the mornug of the 7th the outburst 
had becornne contintats, the column of 
steam rising too height seven or eight 
times the altitude of the mountain, or at 
least 45,000 feet, The display of light- 
ting about the column was constant and 
impresive, being vivid in the extreme. 
At 1 o'tlock large stones could he 
distinguished in the ascending cCotds 
of steam: and dist. These seemed to 
fallto windward, “Tremendous ronritg 
mingled with the thunder amd lightning 
to prkiuce terror in the minds of be- 
holders. Just before 2 o'clock there 
was a marked increase in the already 
great activity, with preat showers of 
“tones to windward, ond ‘‘a terrific, 
hinge, tedilish and purplish ¢urtain 4 
nivanced toward Mr MacDonald's 
honse, causing him to consider discre- 
tion the better part of valor and to take 
to a boat which he had in readiness for 
the emergency: He and his: boatmen 
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thonght that they would be over- 
whelmed by the clond, but they made 


gned their earape, though many stones 


fell. inte their boat. 

From 2 o'clock omward of that ter- 
rible Wednesday the volcano was en- 
veloped in a dense cloud of dust and 
steam, from which red-hot rocks fell tm 
torrents, and anything lke continuous 
and. calm observation of phenomena was 
out of the question, The present op- 
pearance af the mionttain- slopes. cormoh- 
orites Mr MacDonald's observation that 
mast of the: large stones fell to witd- 
ward. Stones six inches, and perhaps 
more, in diometer fell in Georgetown, 
five and one-half miles in. an oir line 
from the crater to the southeast. 1 ob- 
served blocks two feet in diameter in 
the material from this eruption four 
nitles from the crater, wlile on. the ac- 
tial slopes of the mountain-soch blocks 
even four feet across.are to be founil. 
On the leeward side the absence of 
stones, especially near the crater, is-re- 
miarkable, but we foutd some as large 
as ones head in the débris covering 





‘Richmond village, four niles southwest 


of the criter, 

The eruptions continued with abating 
force for some days atter the great out- 
burst of May 7, but, after o few days of 
yitiet, the crater broke: out again on 
Sunday evening, May 25, and the erin 
ion was so Violent: that there was a 
heavy shower of stones in Kingstown, 
the capital of the istand, which i abont 


twelve miles distant from the crater in 


a straight line. This eruption was very 


«hort: hved. 


The first sscentof La Sotfricre-since 
the ermption of May 7, too2, wasimde 
on Saturday, May 31, by ALessts Jovpar, 
Curtis, MacDonald, and myself, with: six. 
We went op from the site of 


AWaltibn village, on the leeward ( west) 


side, follawing the remains of the. old 
trail across Trespé Valley and along the 
tops of ridges to the elevation of 1,400 
feet above tide, where we cime upon 








Mout Pelee in’ BRruption, Muy 28, 197 


Prone phmopeaph taken by Mr trcone KRenmn from Acier aod tepalidished from The Owtlwik 
cl Algiet 2. igor, liv pertiisston of the evittors. 


the remains of the ** Half-way tree *’ 
lifting its donuded and searred Herbs dy 
mite protest peainst the terrible devas- 
Lation: all alert, 

Trespé Valley lind a heavy deoost of 
wolcame ash in it comparable to that 
mW the Wallihu Vallev: but secondary 
stemm action in the beds had Geesed there 
by the time of our visit, though we ob 
served crevices thiroogeh which warm 
vapors were still rising. “There wos io 
direct way of measuring the thickness 
of the new deposit im this valley, but 
the principal stream bed was cut down 
through tore than tew feet of it with- 
out reaching the old level. From ‘i 
distomce the crests of the radial ridges 
on the mountain looked ike well-trolilen 
puitles leading to thestunmit. This ap- 
pearance was due to the fine mud fom- 
iti a sticky moss aml remaining on the 
comparatively flat crest until the newly 


iinposed dendritic druinage advancing 
ip both sides of the ridge shawl meet 
nlome the crest 

The steepitess of the ravines cut ito 
tlie rhiges, ond of the mnt porves as 
well, hinted strongly at recent topo 
eraplic fenttres, ail at first seemed to 
ficicute Wit itiense amatint of erase 
during an since the May eruptions: 
This opinion soon was nhandane! lw 
the onthor on acenuut of the pateles if 
ioilistutlhm! surface soil and tocharred 
roots to be seen hereanud there on nearly 
every slope, where the:coating of fresh 
ash had: been washed away, Bluffs, 
however, which lad been exposed to the 
full fury of the voleante satu blast were 
stripped of surface fi) and roots ail 
showed early horixants! searification 
as a result of the iipact of the wiwl- 
driven lapilli, Im spite of this scouring 
nnd the evidenee of locul Intdstides, 
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it was clear that uo radical change in 
this phase of the topography had re- 
sulted from the eruptions 

At a,soa0 feet above the sea we en- 
commntered slopes coated with soft mud, 
which usually was from six inches to 
two feet deep, bul which ‘Sometimes 
secmedtobe much deeper. This feature 
previtiled ap to the rim of the crater 
aid made travel very laborious. Water 
souking into the mass of fine dust had 


formed this sokt mid, and it would. not 


have taken a great additional supply of 
niaisiure tattirn the wixture tton fluid 
mast which wold rush down the moun- 
tain and outto sea as a ** mud-flow.”" 
We had sturted from the ruins of the 
Wallibu sugar works at 7.30 in the 
moruimg, aud at g4qg Mr Curtis stood 
upon the crater rim of La Soulriére, Dr 


Juggur, Mr MacDonald and 7 following: 


some minites later. Our elevation wis 
determine! to be 2,790 Teet above the 
sea by taking the avernge of the read- 
ings of our three aero barometers. 
We found the crater probably unchanged 
it dinimeter, as nearly as Mr MaeDonnld 
could tell, and therefore to be olout 
nine tenths of a mile in diameter from 
cust to west and! cight-tenths of a mile 
froin north to south, jrdlping frown meas- 
‘urenients made on the nmap, “Tlie beau- 
‘tiful crater lake bad disappeared, of 
course, but there was a small luke of 
boiling water in the bottom of the pit, 
from the sotithesttermn quarter of which 
stein ws ascending in astrong colt, 
“This column at intervals was carrying 
up quantities of black sand with it to 
tederate heights shove the bottont of 
the crater. We estimated the surface 
of the boiling lake ta be: about 1,609 feet 
below the port on which we were stami- 
ing and 2,yoo feet belpw the highest 
point of the rim, which was on the north- 
eastern side. The lake seemed to be 
shallow, judging from some nearly flat 
ground in the bottom of the crater worth- 
east of the water. Our estimate would 
jndimte that the surface of the water 
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Was 200 feet above the sea, or 730 feet 
lower than the surface.of the old lake. 

Almost directly opposite the polit 
Where we first reached. the rim was the 
wall and saddle, between the * Old" 
crater and thecrater of 1812, onperen) 
nnbroken by the ermption, From the 


lower third of this series of nearly ver- 


tical rock foces and ogplotierate leds 
there issued a” strome stream of water 
which cascaded dowu the precipices and 
fewed across a rather narrow strip of 
nearly Jeve) rom in the bottom of the 
crater and emptied inte the boiling lake. 
[t-seemed as if this stream amt be the 
discharge of the waters now collecting 
lis the crater of 1812, where there wos a 
little lake before the eruption of the 
present year, ‘Trememlous avalanches 
of rocks and earth desceivied the inner 
precipitous slopes of the crater at inter- 
vals during our stay en the rim. They 
made a great deol of noise, aid may 
have occasioned some of the ** groan- 
ing’ OF the voleano reported by the 
islanders. . 

The rim of the crater seemed to ht 
formed all the way round of tuff ag- 
glomerate some scores of feet in thick- 
ness and sloping tuward atan dnple of 
abont 30°. The elevation of the crest va- 
ned from 2,600 feet to 4,623 feet, accord- 
ing tothechart. Below this bed began a 
series of beds of solid lava alternating 
with bedsof tuff. Through this portion 
of the monntain the walls of the crater 
seemed to be nearly, if not qnite; ver- 
tical, The beds of lava showed. fine 
eqlumnar stricture perpendicular to the 
duttaces of cooling, and a dike, perhaps 
forty feet witle, cutting all the seres 
fromm the bottom.of the crater tp toe 
lava bet at 3,000 feet altitude on the 
north side of the vast pil, showed well- 
developed bortizowtal colamus. The 
relative positions of beds and coliume«s 
ou the east side of the plt showed that 
after the great cone hac been built up 
to an elevation of abant 2,500 feetan 
eruption took place which breached the 
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cone and sent a stream of lava out to 
windward. At the close of that ernp- 
rnin lava eri np ee Nina hse 
su Hert ertptions sent flows af lava 
and threw beds of ash over it. 

The western side of the crater rim 
showed a gitsh leading into the Larakal 


falley, tnt the bottom of the gash was: 


tore ‘than a thousaid feet above the 
bottom of the crater, Mr MacDonald 
sid that the gash was there before the 


eruption took place, but that it seemed 


to Lim to have increased in sice since 
the outbursts began, The gash is very 
intich smaller than that inthe southwest 
side af Mant Pelée ond it doesnot seem 
to have li! any determinable effect in 
concentrating the force of Soufriére’s 
roleanic juarncaies.,* 

On June 4 Messrs Jaggur, Curtis, and 
T tinde on attempt at the ascent from 
the windward side. We reached the 
altitude of 5,200 feet, hut tarned back 
without getting to the criter itself, on 
account of the dense trade-wind chotids, 
Dr Jagrar felt obliged to leave St Vin- 
cent on the next day, bot Mr Curtis 
and I remained at Georgetown to study 
the coast line aud the Rabaka Dry River 
and to try the Soufri¢re again. On 
June g Mr Curtis and I made our. third 
cent, nlote, except for one gwide, and 
reached the dim of the crater on the 
sotitheastern side twoor three htiwulred 
yards bevoml the spot at which we hod 
tured hack on the preceding occasion. 
Fort fifteen or twenty yards back from 
the edge-of the rin there were crevices 
in the ground many vards long and tp 
to three toches wide, whith formed 
lenses with the ode itself ared indicated 
the imuitinence of landslides into the 
erater. We pushed along the rim north- 
word twntil, at an altitude of 4.540 feet 


©The reports (communicated to me le Ae 
MacDonnid) of persons who bave vis 
suttimnit at thie inet ace the preal erty. 
tions of Seplember indicate o further ire 
mont of thie gadh. and some “ netechtig:** 
Jessoning in height of the anidle between edie 
lire crater aul the croterol 1512. 
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(aneroid) above the sea, we stood Ive- 
tween the large crater and the crater of 
iSi2. 

The summit of Lu Soufritre east of 
the large erater and sonth of the small 
one is formed by a rather small plateat 
which slopes gently toward the south- 
east, closely anniogous in position to the 
stall pilutent on the eastern stummmuit. af 
Mout Pelée which was the site of the 
Lac des Paluvistes. This plateau was 
covered with a bed of dust, lopilli, 
bombs, ant epected blacks which was 
ten to fifteen feet thick in places, and 
the trenches cmt by recent tains made 
traveling very lnborious, except near 
the edge of the crater, The rim imme- 
diately above the most wetive portion of 
the great crater (its sontheastern quar- 
ter) was precipitous am almdst over- 
honging, Steam seemed to issue from 
jt almost up to the very edge of the 
plateat. The steam smelled of sulphur 


yas 
In spite of clouds and min, this visit, 

through occasional glimpses of the iti 
terior, Jed me to the conclision that the 
crater of 1812, which for nearly a cen- 
tiry has gone by the name of the 
* New" crater, took no active part in 
the eruptions of May of the present 
vear, an itference based on the follow 
ing considerations: The saddle between 
the two craters appeared to be intact, 
confirming the observation made trom 
the other side of the large crater; a 
knife-edge ridge which mn at a uteep 
incline from the saddie to the bottom 
of the small crater and formed the path- 

way for descent into it before the erup- 
tion was still there and had on its slopes 
bare trunks of trees standing; in the 
bottoin of the crater along the base of 
this ridge we could see taltis slopes of 
dry (2) dust utd lnpitli whieh had slid 
and rilled down its sides: although the 
roaring of the dbean and beilitig water 
neatly half amite below us iu the large 
crater was: obtrastvely discernible, to 
soul whatever come from within the 
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croter of Sia: the ris of the small 
crater showed less atui lesa dust as one 
receded from the edge of the rent 
Crate! 

Somiuc| Brown, & ranger or care-taker 
an the Lot ta estule on the southenst 


slopes of Ln Sovfricte, who was out 
griide, whe we reached the small crater, 
tinte! ns that lee watclod the EtiaH ion af 
Moy 7 wntil the ontbioSst wt 8 
o'clock, and that no cloud of stesin or 
‘sinoke " from the sinll crater. 
Furtherniore, at the tone of my lewving 
the island, Jie to, 110 column of steam 
had risen above thi Mp rater sitice May 7. 
Brown was at the attwar factory of the 


Pret 


rite 


estate, three aml o thal niles in 4 
straight line Aut: ear iniae from the 


nomest favoraie spot rom hich 
was going of at the 


crater 
fo obeterve what 
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simminit of the muruntain. 
life Liv running into 
the factory anc elesiig 
widow shutters just | 
hlost-sweplover the 
qyinir's ith Gearrctown Pereiiis 
Wid had witelied the ertiphion from. Lie 
town and lad noted the faet that tro oo] 
iin OF stenm rose from the stuall croler 
Although titere are many ancient: lava 
herds 111 the con posit foot the iionniain, 
Tio afr me ct méelte<l boyy! tl Lis iss Bastien { Litit 
La Sonitiere doring the present erup 
tion, The“ bread-erust’” benwhes, how 
evet, winch plentifully ot the 
manninin sides, especially on the wind. 
wird slopes, show that diring the pres 
ent erdption molten inva has been 
nresent in the throat of the volcan, 
aid that many lamps of melted or lll. 


Leer wl ihe 


faimnel 


ACCT 


> 


he Adteratron of 
Memte 


}. Hovey, Alay 91, 1402 


Tre Eruprions of La Sourrtrere 





a Soofribre. 
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Frou a photograph taken by Dr EF. ©. Hover, Mov 4, 1600 


meclied rock were thrown into the air, 
Besiges. Lie Doms, the voicana ejected 
blocks of ancient aidesitie lava-of sey- 
eral kits aid sof varying degrees of 
cuuTseness of grain, and of all Sines np 
bo masses six or elelt feel across, and 
vast quantities of coarse and fine lapilli 
and divst, Most, if wotall, of the blacks 
were thrown owt at high teniperatures, 
a5 16 shown Wy their cracked eondition, 
thotgh they were not actually fiisec, 
Although a lew bombs, sane of which 


were twelve to fiteen (cies @cress. Were 
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found on the leeward side as far away 
from the crater 0s the site of Richmond 
village, three and one-half miles distant, 
by far the largest number of both bombs 
amd Hiocks; as well as the latest speci- 
mens, were found on the wind ward side, 
bonths fifteen to eighteen inches in di- 
ameter being onminon in the bed of the 
Kabaka Dry River, The proportion of 
Olu Invas iu the ejecta of La Sonfricre 
seems preater than in those of Pelée, and 
there i Rieter Vaniely, Appar itly, itt 
their composition. 


The bombs thrown out by La Son- 


friére are not as perfect in development 


as those ejected by Mt Pelée, a «differ- 
ence that seems to be due to the greater 
basicity of the St Vincent lavas: The 
more basic rocks, having a lower melting 
point, would be more nearly fosed in the 
threat of the volcano, or woultl resin 
fini for a lounger time than the more 


ecid, Pread-crmst bombs seem to be 


confieed to relatively acid lavas, They 
are typically developed in the atdesitic 
ejecta of Vulcano and Mt Pelé. They 
are alisent from the more easily fided 
basaltic minterial thrown out by Vean- 
vies, Etua and the Hawatian volcanoes. 
The area of devastation ua St Vincent 
is very large in proportion to the total 
area of the island, 
of the May-ermptions ont carefully on 
the British Admiralty chart and meas- 
uring the area with a planimeter, T find 
that it was 46 square miles, practically 
one-third the entire ares of the islund, 
From much of this devastated area, how- 
ever, the ashes were being washed off so 
rapidly by the rain that vegetation was 
already asserting itself by June ro, the 
diate of tay leaving St Vincent. The 
tremendous ertiiptiot of September 5, 
however, is reported to have extended 
consitterably the area of present ruin, 
marticularly on the ieeward side of the 
and, The cable dispatches state that 
the estates of Kichimond Vale, Sharp's, 
Petit Bordel, Cullis (Swat's?) Hill, True 
titka, and Cotnberkaid Tiave fost olf 
their present cultivation and have lost 
hutkiings through emishing, while o 
private letter from William J. Durrant, of 
Kingstown, interme the anthor tht 
much volcanic sand fell os forsouth os 
Peter's Hope, Ove miles below Chatear- 
belair, (nu the leeward side of the 
five, therefore, the howndary line of 
the zone of destruction probably mow is 
about two nufes south of Chateatnbelair. 
The area on the windward side is re 
ported not to have been extendeal by 
the September eruption, 


After plotting that 
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Extensive landstides have taken place 


oon the western side, removing a strip 


of const, in places one hundred yards 
wide, continuously from the mouth of 
the Walliby River to Morne Ronde vil- 
lage, a mile and o half to the north, and 
at intervals for two niles farther north, 
These landslides have left precipitons 
wills along the shore line, ard deep 
water is fonnd where villages-stood and 
prosperous plantatious existed before 
theernption. We lad no sounding tine, 
but our boatmen con wot touch  bet- 
tom with a twelve foot oar three feet 
from shore on the: site of Morne Ronde 
village. “The sections left by the slides 
show that the land which bas disap- 
peared! consisted of delta and coast-plain 
deposits, nuiterial which would easily be 
disiod gel from the more sulistantial lava, 
flows and agglomerate beds by the vi- 
brationsduecto theeruptions. The east- 
ern, or windwurd, side of the ishind ts 
not nearly as steep as the leeward, and 
landslides have wot occurred there as 
features of this eruption. Ou the con 
trary, the windward shore line from 
Tack Point, o mile south of Georgetown, 
northward alimost to Chibarabowy Point, 
more than six miles distnut, has been 
fished out by the vast quantities of 
fresh lapilli which have been brought 
dowt from the slopes of the volcano by 
the rivers and the heavy rains during 
and sinee the eruptions and distributed 
be the ocean eurrents, When I was at 
the locality, an May 27, T noticed that 
the shore line at the landing jetty of the 
Rahaka sigar works, o few rods north 
af the month of the Raboka [ry River, 
had been extended half way fo the otter 
end of the jetiv, a iuatter of go or 50 
yards, by the black voleatic sand bronght 
dewn by the torrents, Hv Jute 5 the 
point-hadt been washed back mearly to 
the old shore Hine again anid the material 
Aistribyted along the ciuist, especially tn 
the Hith embaynents: | 

A large amount of muaterin| was 
brooght down by the Rabaka Dry River 
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an hotr inadvance of the great outburst 
of May 7, which secs to have been due 
to the bodily discharge of a portion, ot 
jeast, of the old crater lake into the head- 
watersof that stream. Survivors who 
attempted to cross the Rabaka Dry River 
toward neon of that day report that they. 
were prevented by a torrent of ‘‘ boil- 
ing: bow’ witer and mud rushing down 
the valley, and thot a wall of water andl 
mud fitv or more feet high (they com- 
pared it with the height of « factory 
chininey ) Gune out-of the upper teaches 
of the river and swept outtoses, There 
was to heavy rain thet, day before the 
eruption took place, but the lake still 
wan in the crater early in the day, oc- 
cording to the tale of a fish-woman who 
had ascended! the mountain from George- 
town that morning om her way home to 
Chateanbelotr, ‘The trail fed along the 
rin of the crater for hall a iwite, The 
woman reached the rim at g o'clock 
and found that fissires had appeared in 
the prowutid, and thot the lake was at a 
higher level than usial avd boiling. 
She reshed back to Georgetown to warn 
the people, bit her tale was discredited, 
Mr MucDonald's potes contain the en- 
tries: “' 12.55 p. .—Enornons dis 
charge 10 windward sile ; color, darker. 
tT m—Tremendons roaring ; stones 
thrown oot to windward thousands of 
feet '= While thts does nat Aron the 
liiclile out-throw of the lake, i shows 
that there whe o great oitbnurst from the 
ctater just jo advance af the flood in the 
Dry River Valley. ‘The dist and lapilli 
thrown out by the volcano lefare this 
hour must have passed through the 
waters of the lake, as seetned to be hap- 
pening on a small scale while we were 
looking inte the crater May 31. 

lt is-evidest that there was 4 blast or 
fhosetics of blast< of hurricane violence 
froin the crater of La Soufmere as weil 
a4 from that of Mont Pelée, as a featere 
of the eruptionsof tygoo. The effects 

*ienture Moaygegine, vol, laiv, pe 659, Aue 
ual, bier ds 
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were not so appalling, however, on St 
Vincent as on Maciniiue, becanse no 
large citv was destroyed there: The 
overturned trees constitnte the principal 
evideroe on the island of St Vincent. 
They all potut-away from the crater, 
except for slight modifications due to 
local topography, amd their roots are 
denoded of bark and show charting on 
the side aearest the crater, while the 
farther side preserves the bark wnin- 


jured, The trunks of the trees show 


the same econdlitivn—deniuded atl 
charred on the side nearest the: crater, 
uninjured on the farther side, The 
villages of Wallibu and Richmond, 
on the keword coast, were in much 
the sanie relation ti La Soufriére that 
St Pietre was to Mont Pelée, Wal- 
libu was carned down into the ocean 
by m londslide during the eruption of 
May 3, while Richmetd was buned 
under from 5 to 20 feet of lapitli and 
dst. oe 

The blasts extended radially tm all 
directions frou the crater, suggesting 
the explanation that great voloines of 
steam, rising from the throat of the val- 
eana, conld not find room for expansion 
fipward, om account of the crshion 
formed by the column of steam anil 
ashes which had preceded them, and 
the ushes falling therefrom, ond that 
they vexpanded with explosive vic- 
lem horizontally aul dowuward, 
inliowing the couhpuration of the 
mountain. This acoonds with the tes- 
timony Of Mr MaeDonalil and otlier 
eyewitnesses of the enrprions- who say 
tht they suw the clowds.of "' smoke" 
(distlnden steam) rishing down the 
siles of the mountain with teriifie 
speed, “This dlst-laden steam was able 
to de thuch work of erosion, as is slew 
liv the. horizontally seoured sides of 
some of the exposed chifs aud by the 
irutiks and rovte of overturned trees, 
The roots partictilarly have been charred. 
by the heat ond carved into! fantasti, 
pointed shapes, as if they hac been stb. 
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jected to the action of a powerful ssanmd: 
tlast. The ordinary erosive action now 
is thot the heavy rats take up vust 
quantities of the loose lapiilt for mse 
a5 no powertul scouriig agent im at- 
tackiny the dentided hillsides, aud ches 
oli valleys ore being deepened atid 
wileied, | 

‘The particular feature of the Miy 
eruptions of La Soutriére was the enor- 
ons anion of dist which was thrown 
inte the air ond distributed over: o vast, 
soirewlhat elliptical area, the extent of 
which coinot vet be calenlate:d for lack 
ai data, The British steamship Gope 
had an elglih of an inch of volcanic 
dist from this volcano fall on her deck 
when she was 275 niles east-southeastof 
St Vincent. The astewmer encountered 
the dtist at imgo p.m, May 7, 8% 
hours after the eruption of La Sor- 
friere begat, iivlicativg  tranaport 
agninst the prevailing surface wind 
at more than thirty-iwa knote per 
hour, Reports of vessels from the 
west (leeward) of the island have 
hot come to my notice, but the state 
ments of the islinders would indicate 
that the greater proportion of the cloned 
of dust went to the east ind southenst. 
The diet was spread Tike a gray inontle 
aver the island, generally. diminishing 
ln thickores from the crater outward, 
birt collected in vast deposits in certain 
valleys on the sides.of the wduutaiy, 
where the comlitions seem to have been 
particularly favorable, The chief of 
these beds were formed in the Wallitear, 
Trespe, and Rozean valleys, o1 the lee- 
ward iwest)-stde, and in the valleys of 
the Rabaka Dry River aud its trilvuturies, 
on the windward (east) slope, with by 
far (the greatest thickness alot the 
Walhibu and Rabaka Drv rivers, Tn 
the valley of the Wallibn the deposits 
were not less than sixty feet deep in 
places, while fu the Rahakna Dry River 
the fresh material filled a gorge which 
is suid to lave beew two hundred feet 
deep before the eruptions began. From 
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a distace this deposit looks os If it were 


a glacier coming out of the mountains, 


The duet began to fall ‘upon the 
Island of Barbados abont 5 p. m., m- 
dicating the sate tate of transport, 

several uther reports qtioted in the 
Neat Jain felfefin, voi, No.3, p. 
262, ugree fairly well with this esti- 
tated tate of transport. One report 


treads; “' May 8, bark /wprter (rom Cape 


Town met dst ot 2.30 a. m,, 830 iiules 
E. S. E. of Barbados,” which would 
give a speed of bo miles per hour, This 
eyeat pate is so far in exces of what is 
inficated] by the reports of the otier 
ships that discredit is cast upon tte 
report. | if 
The following chemical aualysis 15 of 
dust which | collected May 27 ina room 
in the Langley Park estate hiause, abont 
one mile north of Georgetown, in which 
2) dead teidies were found after the 
ernnpotion of May 7, The pnalysm was 
tiade- by [Dr W. PF. Hillebrand, of the 
United States. Geological Survey, to 
whom my acknowledgments are die, 
amd in the mipublished analysis referred 
toju bis article in the July number of 
this Magazine (vol, xill, P. 2597) as 
eiiphasizing the greater amount of sial- 
plur present inthe ejectaof La Soufritre 
than in these of Mont Pelée, “he ab- 
sence of chlorine is juteresting ax indi- 
cating fresh waters ag the probable 
sautce of the steam of the eruptions, 
in spite of the close proximity of the 
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The Septenibes thing | 
more violent than those of Many, de- 
posited, less fine cist on St Vincent, 
according to the newspaper reports and 
private letters received from MrT. Alac- 


eruptions, 





Gréeror MacDonald and Mr W. J. Dor- 
raul, druggist, of Kingstown, Samples 


of the material ejected] by the outburst 


Pili nbibera| int Pir. 


on 
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of September 4 have been received from 
both gentlemen. “Phe miaberial comstats 
of fire and coarse, gritty valenttc same 
RC) 2ravel, apparently for the toe part 
titer vuil 
The  tragiietits 10 
WillimMeters show the 
crystalline structure of the old Liwns, 
arid twany of them show that they ore 
narts af wetthered maees, Olvine, 
oyiite (pyrrhotite?) atid porplyritic 
crvstuls of feldspar, bypersthene, and 
hornblende are Gbeervable in these Troyr- 
ments. The seporated minerals niake 
up a large proportion of the. particles 
about> millimeters across, A coniparn- 
tively Intge ftrapmcnt mi: i di- 
wineter) shows phenocrysts of feldspar 
fihbediled in dark-brown atl tight-brown 
SCOPACKOIS TOICANC glass which appar- 


Leuerranx of thu 
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Poona photograph taken by Tir FO. Hovey 


Mil Coating Upper Portion of the Core 


May tt, doo, at an -clevatinn of ofc feet 
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eutly tm otiesh, <All the particles ore 
coated with dist, which seems to be as 
fine as any that fell during the May 
eruptions. Simce the eloud from the 
Septeniber 3-4 eruption of La Soufriére 


ts reported to have produced darkness 
for about six hours at Fort de France, 


Martinigite, on September 4, it is prob. 
atile that the fine dst of this eruption 
was thrown higher intothe air than was 
that of the May eruptions, and was car- 
ned northwanl, away fron St Vincent, 
before it settled. 

Such.great accnmulationsof hotlapilh 
atid dust as those im the valleys of the 
Wallibu ond Roboka Drv rivers retain 
their heat for a long tune, aud they 
have giveti rise lo secoudary.or sinper- 
ficial eruption phenomena of striking 
character anid considerable interest, ‘The 
river water and the water from the trap- 
wal showers percolating through the 
beds have conte into contact with the 
still highly heated interior, causing 
violent outbursts of dust-laden steam, 
We saw one of these outbursts from 
the Wallibu Valley send ipa column 
of such vapor fully o mile in beth. 
The action. lasted for nearly an hour, 
and followed directly after a heavy 
Shower, 

In the morning of May 30, which was 
clear and dry, we witmessed the throw- 
ing of adam across the stream and the 
formation of a temporary lake by a 
heavy secondary outburst of dist-loden 
steant fron the Japilli bed fr the Wal. 
iba Valley. This eruption tiust hove 
been caused by percolating piver water, 
sinjoe there had been we rain for at least 
eighteen hours when it occurred. After 
the eruption ceased the little lake «oon 
rose to the top of the dam ond quickly 
cut tts way cow to the old level, send 
ing a" tand-flow "' dew the goree to 
the sea, Such a lake in the valley of 
the Rabaka Dry: Kiver cut its new outlet 
through a narrow ridge of the olil ag- 
glomerate constituting the wall of the 
canyon, forming as-it did-so a beautiful 
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senes of chanuel bowls, pot-holes, aud 
scratched corkscrew channels. 

When we first reached St Vincent the 
ust, especially that covering the Rich- 
mom! estate, showed in marked manner 
the wind-drift surface so familiar in the 


case of freshly fallen snow, ard inimany 


places tlese drifts were from three to. 
four feet deep. There were several 
heavy talus hetween May 24 nud 29, 40 
that the appearince of the suriact was 
very different on May 30 fron what it 
wus when T first sawit. Its drifted 
character Was nol nearly as: evident. 
and the beautiful dendmtic drainage, 
which was plrendy in evidence on May 
24, hal been greatly extended amd in- 
tensified, Geological operutious, which 
under ordinary comlitions ore so siawly 
perionmed as to be imperceptible, were 
being carried iewnst rapidly tnder 
ir very éyes. One item of interest 
was the action of the Walliba Kiver 
itself as it ent ite -and tiodermined 
the beds of dist and lapilli along 
its banks, Tts waters becanme 2 aver- 
londed with sediment that they could 
ooly flow im poisations, showing that 
intervals of time were needed tv the 
strewn to gather strength to force its 
way along with tts burden, Ow May zy 
thee: waves or pitl<ations were from 
fifteen to forty seconds apart.* Such 
min streams carry large boulders down 
their beds antl have great erosive power, 
When the great cloud of ejecta rose 
from La Sontriére at 2 p, mu, May 7, 
Hie portion which was traveling ecast- 
ward seemed suddenly to split, wocord- 
img to the accounts of evyewthnesses, 
whe it wae some distanes bevdnd the. 
Miland, and to send a port back to the 
land. This is in accord with the fact 
that unprotected witnlows in the east: 
ern stde-(that farthest from the orater) 
of houses in the devadated district along 





* This peculiar action of the Wallies 
first dlescritet iy the mutha ii a letter puts 
lhe) to the New Fert Frar of June 29, 
[ec 
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the windward coast were all stripped of 
their glass, while immense quantities of 
dust were carried to the Island of Bar- 
hlos, go miles due east, and bevond, 
The accounts of other eyewitnesses in- 
elude the mention of a strong blast of 
volcanic material ** returning from the 
sea’ after the maitt cloud had rushed 
down the mountain. There probably 
wos an intish of air toward the moti 
tain, due to the nproshing column from 
the crater acting onthe cast side in con- 
tection with the trade winds. 

An official's estimate of the loss-of 
life on St Vincent by the eruption places 
the number of killed ata.sso. The ac- 
tun) wiumber of bodies buried was 1,23, 
including those of the wounded who 
died in the hospitals, Almost all of the 
people who passed through the fury of 
the ernption and escaped tninjured had 
taken Teftrge in cellars, the only opet- 
ings into which were on the side farthest 
froni the crater, and were, moreover, 
lightly close] with wooden doors or 
ahuiters. The most striking exaniple 
of such protection was at Orange Hill, 
on the windward coast two and one-half 
miles north of Georgetown, where one 
hundred thirty-two persons were saved 
inliarnics in at empty rum cellar. 
This cellar, which is only parthe umder- 
pround, ts part of a'sugar factory siti 
ated on a crither fat diyide between two 
qTavities, which may have tended tie sep- 
arate the volcanic storm somewhat, 
thongh the roof af the buildipg over 
tite cellar was demolished by the ejecta. 
The only opentigs into the cellar were 
a door and two windows on the side ap- 
posite the crater, and these were pro- 
vided with heavy wooden shutters which 
were kept closed during the fury of the 
eruption, 

The manager of the estate, Alexander 
McKenzie, with his wife aud a son, me 
tained in the mancr honmse, scarcely o 
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hundred vards from the rum cellar, and 
were killed ditring the eruption, appar- 
ently by asphyxiation, The hose hod 
large windows, the glass of which was 
shattered by the. priscties from the 
yoloutie, peruitting free entry to the 
deadly dust-laden steam, These three 
Scotch people and a Portugtiese ett- 
ployé at the Wallibn sugar works, on 
the leeward side, were the auly white 
people killed by the eruption. The ex- 
periences of Lhe people im the cellars 
suggest the great desiralnhty of coti- 
structing stilar places of refiige hor tse 
in tine of hurricane as well ax of val- 
cauic eruption, 

The deaths on St Vincent stem. to 


have been dune, principally, to. tle fol- 


lowity canses: (1) asphyxiation by 
hot, dust-laden steam and air; (2) burus 
due to hat stages, lapllli, amd dust; (3) 
bluws by falling stones; (4) mervors 
shock; (§) burning by steam alotie, 
and (6) strokes of lightning ‘Tlie Tast- 
mentione! catse is perhaps somewhat 
doubtful, for though it is.very generally 
pamedl by the survivors, there has been 
We substantiation mentioned beyond the 
fact that there was.a great deal of ex- 
tremely vivid lighting during the erap- 
tion, ‘The: action of steam would ac- 
count for the burns received underneath 
the cluthiug where the clothing was ot 
even charred, Sulphur dioxide, SO,, 
ait hydrogen sulphide, HS, were ob- 
setved in troublesome quartities th the 
steam coming from the crater, ani it 1s 
more than probable that these poses, 
expecially the former, added very ma- 
terially to the deadly charagter of the 
dust-laden steam. Strange os it may 
seem, ol an autopsy was mae on any 
af the hundreds of victiins of the cates- 
trophe so that it never con be known 
definitely what part was played by these 
or other poisonoirs pases in the destruc 
tion of human life. 
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APPENDIX 


The following: additional notes re- 
vatding LaSoufri¢re hove heen derived 
from. private letters:and other sources 
Since the forewuing article was sent to 
the priiater - 

From 4 pamphlet by Mr Hiei, 
Printed in St Vineetit und entitled ‘An 
acoonNt of the eruptions of the Se Vin- 
cent Soufnére."’ the following table 
(page 25) lias leon taken (see page 445 
1n this nomber | : 


Tuble af Soundings in fhe Crater Linke of the 
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From =T.. MacGregor MacDanald, 
Eay.: Oo Tuesday, Augtst tg, three 
young men by the name of Richards 
(residents of Kingstown) pacended the 
thonntain, and found the crater to be in 
npparentiy the same condition as we 
found it May 31. Mr MacDonald ns- 
cemfed a few days-later, and found the 
sane, except for greater volumes. of 
Stent, Tisinz. . . 

Paul Chastenet (communicated by 
Mr> MacDonald’) states that nt o.25 


p. m., Abgust 30, “ hilas’* anpenred 
In atmosphere near Chateaubelsir at the 
time when detonating noises. ( from 
Mont Pelée }were being heard i St Vin- 
cent. Pwo circular concentric bands of 
light came toward the town from Lu 
soutters, When tear the town the 
bands expanded andseparated into four 
condentrie rings ad faded away toward 
Cliateanbelair: Island, These wold 
seem to be an ¢lectrical phenomenon. 
Wednesday nightand Thuretay morn- 
ing, September 3 and 4. occurred the 
eription alreaty referred to in the body 
af this atticle. The notch in the crater 
rin on the west -side over Larakai Val- 
ley seemed to Mr MacDonald to have 
heen enlarged by this eruption. On 
September 6, at 4 p. m., a colin of 
dist-lolen steam rose from the crater to 


an elevation of between five aud ten 


theism feet. On September l2steam 
Wis tising vigordusly from the western 
part of the crater, and during the ofter- 


noon of the 13th there were several lofty 


discharges, sanictines Front the western 
side of the crater, sometimes from the 
enstern, aid sometimes from the middle, 

september 14, 8.25 p. a.. virdrows 
and. continu Sta Pe ind steam, five.to 
ten thousand feet into air, from westert 
side of crater; mountain entirely free 
from atmospheric clonds. 

September i7, Messre J. Adams and 
W. Cummings ascended the mountain. 
They found the crater filled with lapilli 
to about the level of the old lake, a it 
existed before May 7, There wasa slop- 
ing surface from all sides toward » de- 
Wesson inthe middle, This slope could 
pha been (lescended from almost any 

int of the rim. Steim was isning 
Tom several openings, but most vigor- 
ously from the extreme enst of the cta- 
ter, Around the centtal opening there 
was "" mud." and from the opening 
“fire ' [incandescent stones ?} was he- 
ng discharged ta moderate heights at 
intervals of two or three mintites, Cum- 
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mings stated to Mr MacDonald that the - 


east-west diameter of the cratér seemed 
to have been mcreased, and the saddle 
between the large wid the small crater 
was more deeply tnotehed than before. 

At nhowt ¢ a. m., September 18, there 
was ti comparatively alight eruption of 
La Sogiier. On the following day 
(the igth) Mr Cummings, acenmpanied 
by Rev, Mr T. Huckaby, of Chotean- 
belatr, again. #scended to the rim of the 
eriter. They found that the crater liad 
heen cleared of the ashes observed there 
on the 17th, and that it bad been re- 
stored to ‘the condition of May 31, witls 
a small amount of water in’ the bottom 
of a vast pit. 

Sunday, September 21, at & p.m 
there was a violent eruption, which 
lasted bit ter minutes in its vigorons 
stages. Much incandescent material is 
reported to have heen thrown out dor- 
ing this outhirst, but this statement is 
doubted by Mr MacDonald om account 
of the red glow from the setting: sun. 
The ernption seemed to come from the 
northwest side of the crater, and was 
accompanied by honzontally projected 
clouds, 

On September 24 SHEEE wis o stdden 


eruption at about 2 2,40 poo im., which 
Iested about half an hour, The solid 


mutter thrown cist in this anthiurst 
must have bese} conte and heavy, for it 
ull fell to the ground ad sea in & short 
time and the horizon was perfectly 
elear by 3.40 o'clock. 

Under date of October +4, dr 
W. J. Durrant writes me, after mention- 
ing the outbursts of Renter 1S and 
2), that there was a-slight ¢ 
October t at 6.26 p,. to., and he then 
goes or to ileserihe the great eruption 
of October r§, which he considers the 
most violent of the series. 
that the eruption began at 8.15 p.m. 
(the Kingstown imes reports the begin- 
ning to have been at 7.45 fp ai.) and 
continued in violence till q o'clock, 
when there was a lull The volvatio 
burst again into full ermptnon at 1 
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o'clock the same night and continued 
in this condition till sa.m. ‘The erup- 
tion was accompanied by tremendous 
roaring and a imiarnificent electric is- 
play like that of September 3-4. The 
samd‘and-iustclouds went to windward, 
depositing much material at George- 
town and northward, while southwaril 
great damage was done in the Mesopo- 
tamia Valley, where 12 inches of ashes 
fell. After the great outburst the vol- 
cane continted in considerable activity, 


with minor eruptions, until October 22, 


when o moderately heavy enuption took 
place, which threw cust on Richmend 
estite and Chatesaubeliir, The en- 
erouchments of the sea upon the lee- 


ward const oF the mountain conthiue, 


especially at thesmonth af the Wallibu 
River. 

The Kingstown Searr of October 5 
contiins an account of the ascent of Pa 
Soufnitre made on October 28 by Mr 
Henry Powel, curator of the botanical 
station on St Vincent, in conpany with 
Messrs J. P. Quintomand E,W, Foster, 
visiting botanists, in spite of the comn- 
tinued activity of the crater, They 
ascended the mountain From the lee- 
watd side and found the journey very 
difficult ott account of the erosion which 
has taken place since the eativ erp 
tions. They found the erater ‘more 
funnel-shapet than had preceding: vis- 
itors, but with botlime muddy water iti 
the hottem, Hot ashes, which were 
steaming profysely, were piled several 
hotdred feet high against the walls «if 
the it. Coarse gravel and fragments 
of rack covered the exterior slopes of 
the cons; The saddle between the two 
craters is still existent, and Mr Powel 
was satisfied that to eruption had come 
from the small crater. No stream of 
lava has been ejected vet, The rent in 
the crater. on the western side lies been 


me]. 

At B15 pom. October 29, 9 lond 
groan was heard from La) Soufritre. 
followed bya column of dark vapor, 
and further ernptions were feared. 
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GEOGRAPHIC NOTES 


SVERDRUP'S WORK IN THE ARCTICS, 
«876-1902 


HE map on the opposite page 
| shows the routes followed anid 
coastline explored by Captain Sverdrup 
in his four yearsof Arctic work. In the 
November number of the Gayouptina! 
journal Sir Clements R. Markham, Pres- 
lent of the Royal Geographical Society, 
has suminarived the work of Sverdtp 
atl lis wallant companions os follows : 
They have discoveral the western 
side of Ellesmere Islund ond its in- 
tricate system of fiords, as well as three 
lurge islunds west of Ellesmere Leland ; 
they have explored the northern coast 
of North Devon; they have connected 
Belcher’s work with the eae: Jone 
Sound: they have reached petit 
Within 60 sniles of Aldrich's athe: 
and they have discovered that tand 
north of the Parry Islands, the existence 
of which was conjectured, as far west 
as the longitude of the eastern coast of 
Melville Isiond, This includes the dis- 
covery of the northern sides of North 
Cornwall and Findlay Island. In ad- 
dition to the main Arctic problem 
which is thus solved, it is likely that 
the région discovered will he:of excep- 
tional interest, from the winds and cur- 
rents, the varying churacter of the ice, 
the existetice of coal beds; and the 
abundance of animal life. A svstem- 
atie survey has been made of these im- 
portant discoveries, checked by astro- 
nomical observations, We mitist look 
forward to an acconnt of these thrigrs, 
and tothe details of the expedition, 
with the deepest interest; and menn- 
while we may well expres: admiration 
for the way m which the work was 
conceived and executed, and at the 
perfoe: harmony with wich all lovally 
worked!) (under their ecluef, Without 
stich Harioniows work Siictess wos mit 
prossi ble,” 





EPORTS from Gratemala tell of 
devastution amd dewth by the re- 
dent eriptions of Santa Maria as hor- 
nile os the trngedies of St WPictre and 
St Vincent. Santu Mutia isa voleano 
in western Cuatemola, about so oles 
from the Pacific const, It began to 
emmpt Octoher 25 and continued more 
or less active until November g, 

“The country fora raiding of over 30 
niles has been made a desolate wuste, 
and-every vestige af Itedestrovead. The 
lows of life ts estimated at over F,cauo, 
the great majority of the victims being 
Indians. Ten Indian villages, each with 
a pepulation of from so to 3,000 inhab- 
itutts, were wiped out, the tude lnuts 





being butted beneath tons of volcanic 
déhris, Allof the coffee plantations in 


the voleatie sone are ruined, and their 
wwhers left penniless. The greatest dis- 
tress prevails throtghout the central antl 
western portions of the republic. and 
ever! on the eastern coast the effects are 
felt in the scarcity of money dnd the rise 
in exchange | 

“Adamine prevails at Quezaltensngo, 
ond 1.000 people ire starving, Even 
in (iitemala City, the capital, the in- 
habitats are suffering for food, The 
goverment is utterly unable to relieve 
the (listress and suffering, anid! the peo- 
ple are onthe verge of revolution: The 
only thing needed to sturt g formidable 

uprising is the appearance of a leader," 

Poritio Herrera, who owned a yalu- 
able eotice plantation seven miles from 
the yoleuno, gives the following account 
of the eruption : 

“The eruption ceused on the tmorn- 
ing of November), when | ventured to 
mv plantation and found it burted le- 
neath ten feet of pshes, mud, aud sand 
hurled from the volcano. Everything 
on the place was in mins. 
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“My reddence wus destroyed, and 
out of wt2 Inhorers emploved on the 
plantation al) but sewen perished: The 
seven who escaped happened tis le visit- 
yoy a farm cipht thiles farther from the 
volcano that day, and when they saw 
the danger took ‘relge with a lot of 
others in a cave: My family was in 
Guatemala City, and therefare escaped, 

“On the tip to my plantation 
T passed ao nomber of other large 
coffee plantations which had shared the 
aaine fate as mivown, The séete along 
the route was frightful. The dead 
hocdies of Inlinns and animals, who had 
been suffocated by the deadly frmes, 
were Visible everywhere, and the stench 
was awful, I passed through one te 
dian village where over 350 fad 
ished, ATL of the bodies had their 
hauls te their nostrils, showing ploinly 
what caused death, The damare to the 
country is besond repair. 

e'Two neweniters lad heen formed 
in the mountain side, anid Were in, erup- 
tion Wt last accounts,’ 


FEXPLOHATIONS AHOUND MOUNT 
McKINLEY 


“HE Brooks Alaskan expetition of 

| 1902 fulfilled im the tin the pro 
grim af work in the Monnt McKintiey 
region outlined by Mr Brooks in the 
Apel namber of this Magazine, p. 144. 
Bight. hundred miles were traversed, 
prohably the longest journey with i 
pack tram ever mude in Almska. An 
imitrtomental survey wad tuade through 
out by Mr Raeburn and his observa- 
Hons made to cormtiect with his surveys 
itt gor beyond the Vukon, Thus in 
the two years’ work o belt has been sur- 
veyed from Cook Inlet to the Arctic 
Qecun, a distance of 2,000 tiles, and 
ou tecord for recontiaissance work in 
Alaska, Evidences of glaciation were 
found everywhere from Cook Inlet to 
Tanana tip to altitudes of 4,000 or 5,000 
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fect. Dr Brooke reports the Mount 
McKinley regio probably the Dest 
game country in the world. Deer, 
varibot, hear, and binds were constantly 
in sight, and s0 tame that they could 
knock them withastick, As elsewhere 
in Alaska, the mosquitoes incescantly 
attacked them inclouds, except for faur 
five hours at night time, fram to to 

. When the party olttaine:d sqine rest. 


The remarkable magnetic disturbance 
which attended the eruption of Mout 
Pelée on Alay S, 1go2, and which was 
motetl ti. the June, igos, miniber of this 
Magazine, page 208, was recorded at 
practically all the magnetic observatories: 
throughout the world, This extended 
Magnetic disturbance is Something et. 
tirely new in our history of volcanic 
action, os no tuignetic disturbance has 
previously been toted mad recorded as iat- 
tending a volcanic outburst. The data 
and ohservatiens recorded in May, roe2, 
at the various magnetic stations in the: 
world hove beet collected by the Mag- 
netic Division of the U7. 5S. Const and 
Geodetic Survey, A study of these ob- 
servations is nuw being made by the 
Survey wider the direction of Dr J, A. 
Hauer, antl in due time ah announice- 
ment of the results will be made 


Dr Walter Reed, who freei Cuba of 
vellow fever, which had scourged the 
island for centunes, died at his home, in 
Washington, D, C., November 23,1902. 
Hy his distovery that the yvellow-fever 
germ ts carried Ly mosquitoes, he has 
made the northern tropics habitable in 
a true sense, ‘The importance of his 
iiscovery is comsilera! second) only to 
Jenner's discovery of vaccination, Dr 
Reed had only reached his fiftv-second 
year, but he hial the satisfaction. of 
knowing that, asa result of his ‘study 
and efforts, not a single case of yellow 
fever had occurred in Habatia darting 
the lost year of his life, | 
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Dr David. T. Day, Chief of the Division 
of Mineral Resources of the U.S. Geo: 
logical Survey, has beew elected a mem- 
ber of the Board of Munagers of the 
National Geographic Society to nll the 
unexpired term of Mr Henry (sannett, 
As Mr Gannett will remain in the Philip- 
pines for a-year or more, engaged in the 
census of the islands, he has resigned 
temporurily from the Hoard, Dr Day 
wasamember of the Hoard tSg6-1599. 
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Father Marquette. Ey Reuben G. 
Thwaites, Tilnstrated. Pp, 244 
New Vork: D. Appleton & Co, 1g02, 
Step wet, 

The work of Father Marquette as 

an explorer of the Mississippi, as a 

preacher, and a friend of the Inciatis 


won for him a prominent and lasting. 


place in the hearts and imagination of 
the American people. His name stands 
for what has been best and noblest in 
the history of white men’s dealings with 
the Indian. This biography by Dr 
Thwnites is especially welcome, ings- 
much as, except for brief biographies 
of Father Marquette by Sparks and 
Shea, no other has been published. 
The volume consists nuinty of on ac- 
count of the long canoe voyage (1673) 
of Marquette and Joliet from Lake 
Michigan to Portage on the Wisconsin 
River, thence down the Wisconsin to 


the Mississippi, which they descended 


to the mouth of the Arkansas, and then 
back again up the Mississippi to the 
mouth of the [linols, and up the Intter 
and the Chicago to the west shore of 
Lake Michigan, a journey of over 2,500 


niles, By this vorage the explorers: 


roved that the great river of the west 
Bowed to the Gulf of Mexico and not 
to the Pacific or to the southeastward 
through Virgina, Marquctte wis so 
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In November, 1902, the retimins of 
Christopher Columbus were buried with 
great pomp for the fifth time. Their 
last ond, itis hoped, permanent resting 
place is especial mansoleum in the grand 
Cathedral of Seville. From Valladolid 
to Seville, from Seville to Hispaniola, 
from Hispaniola to Haband, and from 
Habana tu Seville again, is the strange 
story of the journeying of Columbus: 
TEMAS. 


LITERATURE 


wenkened by the fearful hardship. of 
the four months’ canoemg that he died 
in 1675, ot the @arly age of 48 atid after 
only nine years of service jn America. 
Joliet lost his narrative and maps of the 
exploration, but the journal und maps 
of Marquette were preserved long 
enough for 4 copy to be made of then, 
and this is the only recond we have of 
one of the most remarkable explora- 
tions in American history. 


The Landot Nome. By Lowis McKee. 
Pp. 260. New Vork: The Grafton 
Press. 1902. 

Mr. McKee gives a vivid picture, of 
the blindness of the stanipede to Nome 
of 18.000 fortune hunters im the samier 
of t900. The past neglect, the present 
needs, and the untold resources of our 
wonderful Alaska are described. To 
quote from the author - 

—“'Tincle Sam's record in Alaska has 
net been one to be proud of. A taxed, 
unrepresented people, who, under the 
greatest adversities, have shown to the 
world the enormons and varied resources 
of a supposedly barren land, have for 
years har to bear the additional burden 
of Mmcompetent and anscrupulons offi- 
einls who have been foisted open the 
country. The nish to Cape Nome has 
attracted attention tu only a compuni- 
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tively insignificant portion of Alaska, 


antl enphasized but one of the treasure: 


In its vost, unexplored storchotise. 

Tt the north atwl east, and over by 
the Canadian bormer-line, is the world- 
famous Flondike region. Fifteen trun: 
dre] mikes distunt to the west, 
to Siberia, are the Nome pold-fiells 
Southeast are found scemingly inex- 
haustible qtarte-goled mites, the greatest 
salmon fishers in the world, and a 
climate oatd soil which will make agri- 
culture possible and profitable. And 
oway to the south om) west are. im- 
mens forests, mines of copper, and the 
Proibilof Islands, the home of the fur- 
seal. Within the boundaries of Alaska 
there es 9 country incomprehendble 
in lie extent and difficulties, inconcer- 
able in the possibilities of its latent 
wealth, The marvelous discoveries af 
pold at Cape Nome, which love entailed 
ao much isan antl scatidal, bring- 
ing tiches to many and clisappolntment 
to more, wil] at least have worked a 
highly benefeent result in bringing 
eatlicr to Byht the neglect wre tems 
of our wonderful Alaska.** 


Journey to Lhasa and Central Tite}. 
By Sarat Chandra Das. Edited b 
W. W. Rockhill, Tilustrated. Pi. 
285. London: John Murmy. tgoz. 
The author of this volume was born 

of « Hinda family of the medical caste 

tn Eastem Bengal, if 't84g, In 1879 

he entered Tibet and remained for six 

months at Tashilhunpe, a great center 
of lamuaist leatning, as the special guest 
of the Prime Minister. He had pre- 
viously thoroughly mastered the |i ele 

language, and was- thus equipped t 

gain the most from this opportunity fo 

tesearch. In ‘Novernber, 1351, Sarat 


Chandra started.on his second journey: 
to Tibet, and this time succeciled in 


making a short visit to Lhasa and ex- 
tended explorations along the Tsangpo. 
Of his return to Inia in 1883 he began 
editing and publishing in Englich text 


eh ie 


THe Nationar Grocrarnic MaGazine 


some of the goo manuscripts and vol- 
umes he had brought back with him. 
The present volume Is o narrative of 
his second expedition to Tibet, ‘The: 
Hlustrations in the volume are very clear 
and give a good idea of the people and 
country, Two photographs of Lhasa 
are specially noteworthy—otie a general 
view of the mysterious city and one 
showing the imposing palace of the 
Grand Lama. 


Prisoners of Russia. By Benjamin How- 
urd. Ulustrote?d. Pp. 389, New 
York: D, Appleton & Co; rgos. 
In :8y¢ Dr Howard passed, several 

weeks In Sakhalin, the isiand on the 

northenstern coast of Asiatic Kussio 

Where Russia sends her most dangerous 

criminals and such politicals as are con- 

sidered equally dangerous, DOr Howard 
clic before Eis volume of his observa - 
tions was published, and in his stead 

Gen. ©. 0) Howard, a personal friend 

of the author, contributed. the preface. 

Sakhalin is as lomy as Englar , about 

G50 niles, hut ber width ts less, THe 

my from §0 to 150 tiles. There were 

about 12,009 convicts ot the island at 
the time of Dr Howard's visit. Several 
chapters are devoted to desenbing the 
island, the life of the convicts, their 
work, pinishments, ete., and then sev- 
eral chapters to a discussion of the rel- 
ative ments of the Siberian and Anglo- 

American penal systems, Dr Howard 

concludes the comparison as follows: 

In America and England, but perhaps 

in England more especially, the adminis- 

tration isremarkably good, the principles 
outrageotisly inbumanand bad. In the 

Siberian system the administration has 

rarely been good and frequently has 

heen ontraeotsiy bad, but, as reyants 
the general principles of the Siberian 
system, they are in accordance with the 
constitution of man, of laws, both nat- 
ural amd tevented, and ore therefore 
exceedingly good."’ Dr Howurd was 
the author of the “' Direct System of 
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Artificial Respiration '' which is gener- 
uly used throughout the world for re- 
atnCitating persis seemingly crower! 


The East of Today and Tomorrow, Py 
Bishop Henry C. Patter. New York: 
The Century Co. T9072. 1,00 wef, 
In this litthe volume Bishop Potter 

presents some of lis impressions of the 

For East, which he visited after the 

Boxer worising hal been cfushed, He 

believes that China 1s at last suwalleend ny 

irom ler Lorpor, aml, retosniing her 
dehicicencies, is reaching Out to Jape for 
help and poidance in correcting them. 

Bishop Potter's broad and humane view 

of the Chinamat is ‘the best feature of a 

book which tn other respects contains 

very little thatisnew., The Chinaman 

speaks extravagantly; the westeriier 

speokecirectly, Because the westerner 

does not find the words of the China- 

tan fulfilled literally 14 no reason, saves 

suai Potter, for calling all Chinamen 
ars, 


sar sani of the Smithsonian Institution 
or the year ending June 30, 1901, 
Tnstrated. Pp. 742. Washington: 
Governiient Printing Office. 1902, 
The first part of this annual includes 
the proceedings of the Board of Regents, 
the report of the Exeentive Committee 
of the Hourd, anid the adiinistrative re- 
ports of the Secretary and of the hears 
of the scientific bureans. under the Smith- 
sonian, The great bulk of the voltrme, 
practically fonr-fifths, ts devoted to the 
general appendix, in which ore pre- 
sented on series of popularly written 
articles summarizing scientific progress 
in various lines duringthe year. Among 
the articles. of o geographic interest lay 
be mentioned: “' Forest Destruction," 
by Gifford Pinchot and C. Hart Mer- 
nam, whe emphasize the almost certain 
annihilation of the fauna and flora 
which follows the disaz ce of the 
forest: “The Abbatt Collection from 
the Andaman Islands,"’ by Lient W. 
i, Safford, an interesting description of 
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an island people who from earliest tines 
have been considered one of the pucest 
sivage mices in existence and whom Dr 
Abbott declared tite J very blackest 
people LT have ever seen; “Irrigation,” 
by F. H. Newell: “A Fire Walk Cere- 
saycnty in Tahiti, by Ss. FP. Langley 
(portions of thie paper appeared in the 
NWATIONAL GroGkaAMlic MAGAZINE of 
December, 1900); ‘° The Wamlerings of ° 
the Water Buifalo."’ “The Pinosatrrs 
or Terrible Lizarils, " te F. A. Lucas, 
and ‘ Bogoslof Voleanves,” by C. Hart 
Metrian Same ot the puipers are re- 
prints, winle others were written spe- 
cialiy for the report. 


Annals of Switzerland. Ky Julia M. 

Colton. Tihustratel. Pp. gor. New, 

York: A. S: Barnes & Co. ragp- 

Republished tyoz. 

The author aims to present a“ brief 
consecutive aarrative of the strugyles, 
progress, aud attainments of a race of 
freemien.'' Mise Culton Pays proper 
deference to the traditions which ** he- 
long as truly to the land as do its gla- 
certs and avalanches,”’ ane which in ‘the 
telling have stirred and ennobled the 
ambitions of generations on gencrations 
of the people, 


Forestry in Minnesota. By Samuel B. 
Green. IZllustrated. Pp. got, Pub- 
lished hy the Geological anc Natural 
History Survey of Minnesota, Lyoz. 
a7. postpaid, 

This volinme is a second and enlarged 
edition of an ndmirable work first pub- 
lished in pSo8. It has been used with 
wiiccess as a text-book in many agrict!- 
tural colleges and normal schools in the 
United States. The first half of the book 
Dr Green cevotes to" Elementary Far- 
estry,”’ iocinding chapters om “ Tree 








Planting,”" ** Nursery Practice,’ * For- 
est Protection,”’ *' Wood und its Uses; ** 
aid ‘* Forest Economics.’’ The second 


half is o deseription of the '* Trees of 
Mirinesota,”’ concluding with a list of 
the forest trees: pf the United States. 








PROCEEDINGS OF THE NATIONAL GEHO- 
GRAPHIC SOCIETY 


ANNOUNCEMENTS 


Rue ak Meerisca: 


5—"The Work of the Weather 


Borran.”’ Dr Willis L. Moore. | 

Dreeember 9.—"' The Wark: of the Signal 
Office, War Department." Oe, A. W. Greely. 

Janwary 2—Annual meeting. Reporte and 
electionn, 

nuary 1&—‘'The Work of the Hrirm- 
graphic Offer, Navy Department” Com- 
thander W. H. H. Southerland. 

January 3.—'' The Work of the Office of 
Experiment Stations, “Agricultural TDepurt- 
ment.” Da A.  ‘Trote, 

February 12.—“ The Werk of the Cetus 
Olfice* How. William BR. Metrlans, 

February 27.—"' The Work of the Naval (h- 
ervatery.”’ Cant. Charkea 1, Davis. 

March 13,—"The Wore of the Geological 
Surves."” Hon, Churles D, Walcott. 

March 27.—" The Work of the Library of 
Congress" Hon, Herbert Putman 


Perctan Lecrurmes : 

December 13,—“Argentine —Preseit an Fu- 
ture.” Eb. Corthell, C. (easteatesd.| 

January 9.—"' The Turk and His Rebellions 
Subjects.” Mtr William BE. Curtis, (This 
trate. | 

January 22.—'' The Tragedy of St Pierte."' 
Me George Kennan. (Ulnstrate:|. | 


Prev izional arrotieetiietitn hove alsa eer 
mete for fectures on Cokembia anil the leal- 
triivn Canal; Awericn Defore the Advent of 
Man} The Geogrephiec Distribotion of Tesanity 
it the Unitet States; Russia of Tony (hy 
ak itu) Cliunitiu), and a lecture by Str Jolin 
Muir. 


nc Lenten Course of five Jectirres will be 
delivered in Columbia Theater, PF strert, thear 
Twellth, ata. so o'clock, on Weineatny afters 
niansof Febrnary 11, 18, 25, ad March 4, tt, 
The subject af this course and the sprakers 
aiatened for the special topies will be an 
namie) im om liber progratt. 


November?, 1902.— The first reguiar setiey 
of the Soclety for the year 1ge2-1g03 was lel 

in the Assembly Hall of the Cosinoa Clnh at 
8 o'clock pp, m., Acting President W J Metre, 


RIAD. fthe chair. Hon, William F. Wil. 
longhly, Treasure; of Porte Rico, delivered 
an widress on “Some of (he Adrministrative 
and [udustrial Problews of Porto Rita An 
abstract of the address follows + 

In naming Wie feeponsthility of thea gor 
crumentad Porte Rica the Atiericon airttor 
itles foul themselves confronted with tHe 
distinet but vet related tasks: (1) To endow 
the newle secpire | possession with political 
institutions afd svstemp of law at once mon 
fortitieg to American ideals of individual lib- 
erty anil politicul justice atl yet meliagotee) tan 
the peculiar local conditions existing and the 
therneter of the inhabitants, and (a) to ring 
ahout odevelopmentof the lidieltrial resources 
of the ieland, 

The general policy of the United States has 
been (1) to whiinister the island solely with a 
ew w ite own interest, and i) nu way on A 
satroe af revenue to the federal trensiry, aul 
(2) to erclow the island with the Jargest fiens- 
ore of loca!) sclf-pueernment that it le fitted te 


enjoy. 

| fu careying out the fret part of thin policy 
not the slightest effort has been made by the 
Unite States to recoup liself for expenditires 
imcarred diiring the war resulting in the an 
nexation of the dependencies nor the expertise 
ti Teaesey tie nat jaenrresl for theie adintnistration 
and development while onder military gover: 
ini; bot it hos been provider) that im the 
future, or for an indefinite thie to entire, all 
receipts In ‘the wey of custome duties or exclee 
taxes collectedt in the istand shal] be turoed 
inte the insular ireasaey iatewl of the federal 
treasure. Lin OT ee ae te of this provision, 
the tales) en ers an cnornmonp alvantage over 
what ie would hove were it ietate of organiond 
territory of the Union, Over tweetlinls of 
the revenue of the jaland of Porte Rico ia ob- 
tamed from these iwo sauces of exctee tems 
aie customs duties, which ju the United States 
would be eovered into the general treasury, 
While this furegoitg the reorigl of any reve- 
nie fron the island, the United States hot 
ol hy excercise a gencral careeo! Porto Rican 
intereste in the way of orlitary and naval pre- 
tection, Wwt perform wt ite owt expense sich 
industrial and cotmmercial services as the 
Hintenunce of ie, gives oni) harbor buoys, 
a tuaring hospital dervice, a wealhcr bores, 
ete. and hesalso recently extablished an ugri- 
cultural experiment station on the island, and 
contemplates, conducting very laxportiit |x- 

setiinents and investipations for the develop- 
ment of the agriculinral resources. 
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The execution of the second feature. of the 
policy can be only gradually acceanplisled, 


It may be said comprehend Heres phases 
(t) The immediate eudowment of the tstaned 
with the inaxinum toeanute of velfyovent- 
ment that the educational anil moral attain 
ment of tis inhabits aud the training that 
they have had in the tmuanugeuent of public 
affairs qualify it toenjoy ; |2) (he adminisira- 
dion of affairs in the dependeugy with tho ite 
tinet ait in wew of edneating the popelatlon 
ina knowledge the true principles and onler 
of politien! action snd the cultivation of hatte 
of political morality, and (4) the acti) exten 
gion of the bocal oc self-government tit was 
first granted to the dependency oa rapidly ae 
siveds is altatwerd bt these ecucutional efiurts, 

From the foregoing: it will We seen that in 
the wiauugement of ita depoudencics Ue 
Tpite! States has to deal with what is a dusl 
problem—that of goverment proper uted that 
Of the education in the knowledge and princi 
pe of powernerent of the people governed. 
fhis duality of the task should never be lowt 
sight of in vay study of the problent or in an 
atteiupt to fudge of Ute sures achinwed fr tte 
silution, The work to be dove. ts rendered! 


enormously more complicated and ditenutt in 


conequcice of the adoption of this secomd 


The fret step for the organiniiion af a per- 
tiunent civil government for the island was 
taken by Congress through the ponrage of the 
“Foraker wcy,’* only fe April 12, Igom. 
This oct. provided for the ergunizntion of a 
hel governinmit, to inke effect May 1, 1goo. 
Ttattiempts te do nothing further than provile 
a bare ontline of goverment. Tt species 
that the government of the tsland @hall, be 
vested! in certalts belies nil offices, amd ont- 
lines theirrespective fichisof authority, Here 
it stops. Al) the dotaile of the orgnmizat ion 
ol au-ectual aboiolstrative machinery ond the 
determination of the metheds of Werk are lett 
tO the subsnqucet actiote of the government 
elites createsd. 


Tive government of thie belanil is vested! in” 


fi execulive consiling of a poveruor and ale 
{uearts af mchayubtiastt mt bee he poet tie tits—tlue MeL 
retary, altorney general, tresstrer, auditear, 
o commissioner of the interior, and conmmis- 
sinner of clucation—anl ina leginialure com- 
qesed of two heiiwes—an exboutive council, of 
per bocnase, aid oo Sos of lwleputes, of 
lower house The governor tnd thestx reads 
of departinents are appoluted by the Meshhent. 
To the tegislative assembly of twa liters, 
kudwt as the livcse of deiegates gait thie ex: 
ecutive connie? is ghyen full power to legia- 
late reganting all matters relating to Picts 
Rico, subject only to the provieloiwn of the or 
ganic act and) to tlie lawa enacted by the Cote 
geese of the Unite) States. | 





The sessions of the ee are Limited! 
to Go devs cmc yew, fae ta nig with Joniry 
t, thongh extra sesstoua tay be collect dim thie 
discretion of the governor, All bills mimy 
orginare in either house, but mo til) can be- 
come a low uuless it receives a majority vote 
of lithe member belomaciniy lo enels bone, 
aid is afterwards approved by the governor 
withidts tet dave alter iis passage. The pov 
ernor has the wenal power of velo, 

The house af delegates constitutes the pop- 
tilar brane of (he legislature. [tis through 
this body thatthe poople of Porte Rico exmrrcise 


aren] voice in the administration of nfairs, Tt 


ja conjposel of 4s aiemibers, elected atrratin [by 
by the qualified voters of tle belated. The de- 
termination of the night ot franchiwe wat left 
be the organic act te the inne legislatury. 
in pursvance of this power a comprehensive 
election law luis been enacted, patteried after 
the awsten in force io the Dinited States, which 
in tery is thotknows we the Australien oreccret 
hallot ayetem, By the tuwthe franchise is 
given to every tial cCitipen of Torta Kite of 
of the Culted Stutenof tine age of rt yours mid 
upwards who whl! have resided in Porte Rico 
for one year precoding the date of election, 
avid for (he lost six months within the munic- 


4pal dimrict where the yole he cost, who poe 


es ative of the three followitg require- 
thet hs: 

it) Able to neal aod write. 

(2) Owra-teal eataie, 

(3) Pye taxes, —— 

At the elections, which wre held ou the same 


duy aa the elections it the United States, te 


qolemi vole for delegate to Washington, tan. 
bert of the house of deleguies, miuil aininicipal 
officials | | | 

‘The diaantere that occadienally take place 
during the heated campaign preceding Ure 
elections are without erie, WATLid dae li 
diestive of acertain lack of eelf-restraint, they 
ore in ue way indicative of the fnahliie of the 
istitiders 1 work ooder an election eratritt. 
Tt je difficult to persunde the wotere that all 
will be giveo a fait show, bat as soon ne thie 
fact fs established the violecnoe will become 
tees atl lesa, 

‘The executive counell in the cetter or key 
to the govertiontet. The cleven menbers 
which covstitute i are appoiited by the Mrest- 
dent. Sixcof the nrenibers ofc also hoals of 
the ailiistuistrative departments, anil ba pric. 
tice have heretofore been Americaus, The 


other fee tiembere have fo prectice heen, 


native iuiioalitants gf Porto Rico. Theexetn- 
tive council! has equal legislative powers ww Lh 
the lower house anid may fitiate louistatier, 


As ne tt earth giay bee psec withiomt tbe 


manriit of beth feylalative belies, the mnjarite 


of the council, tie we hewda of the depart- 
retiis, Lew curtal 


n sense can coutral Jegioin 
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tom, but on the ather hand they connot secure 
leginletion withott the consent of the lower 
hotiee. AS 8 cotequelice any tirasiive be te- 
cnin= a baw Wren West wa tin the appreval of tlie 
Teprescniatives, both, of the United States ail 
Wet Rieu, Henct the ninttial recouuition of 
the righia atl dhesines ef the ten loomew ta 
Hecotiers it orn that the poverinental 
Haine can be made to worl. 

So etesior tiistike cai he maile than to 
ruppose that the Porte Ricans wry mot able ty 
eentioe a peekitlve wolee ln thie dheterminatlon 
Of the inwa apiler whieh (hey ere to live ior du 
the manher in which revenue sliall be raise 
atid expenditures inde, 7 

wo setieelpe ql tla te; injatiice liave Biw 
eet hell and a gemera) echicmme of boral pores 
efninent thronglioul theiiaml enacted, Some 
Of the defects of the Spaniel syatem werer iia. 
annrerible alistricté of iimeicipelithes, a com. 
ceutmizon of ligisiative aid exncinive fume. 
thote ta the sires botiels, moi deiner te mem 
beri offives, awl aw wresmit the expenditure 
of local funihi for adlaries. leaving no wioney 
for aclonls of roads, atl tlie Prosi ig of pepe 
Hee in sock 2 way Chet the tees were paid hy 
the poor, AT) thes has wow heen choad. 

The bomber of municipal districts line been 
greatle decreased, A nitforn systens of keeqis 
img accounts forall the focal powernimanitn lines 
eon putin foros. The treasurer of the land 
hes peer! Frection over the finances of the 
district, andl in case a district ie not meetin 
its obligations can qiep iu ail aeatiiie coutiol 
sothewhinl inthe matter of b reteiver of « 
corpuration., The nianber of offices has heen 
eefnced anil a law passed compelling the: dis- 
tricts to devotes certain proportion of rewenee 
to tlie achiels aml roads. The syeten) of roils 
tng revenue hes been entinel yreorganized, and 
the merce 4 new obtaitied from thre main 
eure: fi) excise aul) license tame on the 
nanntacture ami sale of rum, epirits, tote, 
we (7) eternal preperty tae viper all teal’ 
Hod perscrial property, wrth certain exer 
Gone, ot) (4) a tax open lihertinces. 


The revenge of Porto Rico ts new froin two 


aril aquerter io two and a holt milter del 
lar per year, which ie soficlent te meet afl 
the cxprisce At the end of the lust fiscal 
year there Waa iw lualanoe of Sr 3rt, ie, The 
ethoils ane new tiicrcakie li number, as the 
insular Sovran devote a cerbain pretoent. 
age of ite merce to elucntional pirposes, 
mii) this iii, takes ji cedimection with what 
the nignicipatities haye to provide be law, ia 
sufficient to reeet the requireacanie. Th 


mnonnt of tice devoted to the tniihding of 
rons is resulting imam ioproved aod ulefiititie 
avatent of Inighveers. i we, ee 
In tts industries Porto Rico is advancing 
fuvorahly. The sngar and cattle buluetries 


The large. 


= 


Ps 
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are very flourishing ; but the coffee fhiastry 
Hin avery bal eotelition, ae tke Hunepent 
Hiarked waw lowt when the beled) cane airlice 
Americunsovercignte. The telegrnjt eperet. 
belongs to the government. There is but one 
riliwar, How fnited by American capital, 
bot radinewd, teidilinge- is progressing, aad te 
fore long there will be a lite trot Sian Juni: toe 
Pantie aroand tlhe weet cousct. An antennbile 
ecrvice ain operution from ouce to Sati Puan, 
ring meres tlie falas). 


At the conclosion af Mr Willongbhy's inter 
esting odiines, Acting I'resident Meizer called 
for retarks, 

Oe atid 7 Shor linqnired es to the extent 
the Buphsh langnage was leing introduced 
intotheachooliad Portis Kio My Wilbon liley 
replies! Chat Rap lint wee being tanght in every 
schon! on tht inlined. The chides werk yuri 
to earth it, oe they bieed it, atl also becntine 
Lee were aribithons bo elitudn ehaspi hoy tint bar 

government or the lange commercial es 
talilishmedi=a, where the ability to remit mid 
write Hngtisl wee eften esantial.. 

We O47, Sifters anked what were the 
relations of (he Porto Rican delegate to wr 
wale sei! Ale Willenvbley state! that the 

‘orto Ricun delegate to the Unitinl States Con- 
giess lind the fall powers of the terdtorial 
delevaten, 

die Fie asked i any attempt waa he- 
ing made to tale erin Bead citroce frite on 
the island. Mr Willoughby replied that at 
templs were being oyede, but that they were wk 
yet on) the experimental atage, iene was 
mo douke, bowewer, that the island te mclaptod 
Lo-the cultivation of Bi Ertite, ‘Theapiestion 
wae one of matageineut, as to ocivattiar fas 
efforts winthd be renriieratine 

We iene lige whether the telanl 
of Culebra belotred te Porta Rico. Sir Wil 
jong hing replied. phat it iil, ee 

Mr Fiiimanw sat that be wishinl to call at- 
teatind to the fact iat the United States hod 
Hot only tmninininind the ligtts am] boos 
plate along the Porto Rican const tev the 
Sypettiecrla, iit hier) alas pret wel Jit berrial 
iighta, wml through the T) &, Conaat and Gee 
dietic Strvey ial tide a Complete survey of 
Clie Comkt ae) Chie serpin tte: delice, aye) Inail 
charte:| mostof the harbors in the island, 

gph pay i aie amit he wheled to eta pliasher 
the value to: Porto Rico of the survee of tl 
comet and harbor A triangulation of the 
lt ond a cone(tl move were tock Meceecarw 
before the qudetion of land tithes amd bewwd- 
anes, Which were bow thoch bivelved, could 
be eettled, ated the work thot ad bean date 
wie al excellent begtominye. 

i AL, OB tiem linijutreit why it woe Thit 
Porto Rico received the cuwtets ctitees and ox- 
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cine iueee collector! on thir islaticl, wlithe in 
other ternitorics in the: United States the rev- 
enue from theee sources wae torent over to 
the federal government. Mr Willoughby re- 
voted Chaat, dt sees Lrmpecewwi lite toe raelser peufficlent 
funds fret the island todevelop auth build up 
the country. Unies (he revenue from cxche 
tance ain! cisterns dities was tore over to 
the inealur gowernment, there would he te 
finds civailable for the iinprowement of the 
thlatal bey aclecweln mated cenit, | 3 

Mer AM. lilrew directed attentint te the 
fact that the interior of Porto Kien had no 
rowls The ogricnlturn! teearoces of the irtte- 
der were not opened fecurse pou y paths wal 
trols were the only means of cooniMnicaton 
with the commercial centers, He wonlil Uke 
te kirow wht wes beliy lane for tlie dewel- 
apmentofahighway system. Mr Willonglthy 
replies’ that rcomel=-bemnileliengy wm eee cary dt feat 
ef filtes: seetions of the lalate. Mavh road 
war part of «general pau! to open up indie 
trial centers atu bo make a syatem of thorongt- 
faces that weld te tet serviceable, The 
insular government expected mich from the 
law Which cotipelled municipalities to dere 
a certain percentage af thelr taxes to the ime 
provement of the High aetars, espiectally At tlie 
Toney wie oepended ynder tie peut! super. 
vision of the hoenlor aathorilbes 

Mr Aino §F. AHaré tuapoired ‘As lo the gen- 
eri) danger in Potte Kier from burricanes al 
iornines, Mer Willoughhy reptied that the 
dangerwas slight, The hurriisente of 1899 wus 
gor ptiemal, There) berw nothing tke it 
in Kittmdreds af years. . 

Mr Afard inquired. aa to the peveral dirc- 
lion af the trate, winds Mr Willoughby re- 
jilied that his lmpressian was tuat tie trate 
wile were from the northeast, ‘Pine trule 
wins mode the clavate comlortahle wl all 
nro ot (he yenr. 

Mr Pheodors Cole wislied to kuow Tiew 
(he experiment of istresting Ieglalutive perwet 
to the carcutive heowle of the departments wae 


working, Sir Willoaglibe cepthed tag tit ex 


pieritiient wars working wiltastrately, sm thin the 
oxecwtive heads huyl the opportunity of intro 
(ichig anil explalali merase which tiny 
Hieonght of baporarice to theis department, 
dife Aighand O!. Goode (quired ae to vliat 
wie the extent of the pattie lands and the 
Hature of Lond. tenure tn the tian, _ 
Ading Presideal iWetere stated) tat leefore 
Air diomie’s question was wnewere! he would 
ike to direct altention to a tery interesting 
fait alivat Worte ern ietinety, thst the Tnssil- 
tennre srstem in Porto Rico had come ap in 
slow anil atwady developniicnt fram the Alin 


Tiginale, wha had mo trdlivhlial owiership.. 


We have in Porte Rico ao -epliame lia four 
eenturies Of the developuent of land tenure, 


& development which took two miTleanineny 
in Europe, He was especially plait this quee 
tion wes taieed, axl lnopeed Mr Willungels by 
wild ater it try Tell. - | 

Mr Willoughby replied thatwhen Uhe Uialte 
States Goverment tak charge of Burt Eine 
there wes doubt ae to whether the public lanile 
went to the inealar or federal ygovernineit, 
Theke chevelet, Heal comebdecralby. retereled the be- 
velopment of the tind, ag there were cotninl- 
erable public Lande waiting derelipment oar 
the cits The extent of the public tne 
worl ot te konown mmtil aot berate eaves 
wae thode, “The last Cottgress passed a low 
atatieng Chtt all public lands thal the Prrsidiont 
does not select for military or perl) plies 
aliall be tarred over tothe imaular gewerintent. 
As te luc tennre, ptivate property was hele 
there wa ite thee Titled) State. cue? that it 
was vin! to hace laud conveyed by eed 
Lat! had been conveped chiefly ty donee, 
tie restild hing tlt tithes mel beoeres | ares 
were very much invelred. A survey of the 
inlaw, followed by a lani-regretration erect 
winetling tke the Torrens swale, was neuch 
needed. Conveying of lam was how very ex- 
peudive Oe - | 

Afr Fheadore 4. Cole lngudred pa to tbe dif- 
ference between the political parties, Mer 
Willoughbs replied Vhat there were jbwo, pare 
tles, (lie Federale anol the Repoblienia, both 
of whom secepte| unhesttaiiogly America 
sovercigniy ail onty diiteted an to the extent 
of authority to be deft to the Unitel States 
Geaverninieut The Meletuls waite the Ex. 


‘coutive Comucil, whieh is pow an mppartubtve 
voltice hy the reahlowt, miaile elective, Lins 
i 


tilete edt ot the lle of the Antericnn 
aultverjtie The iuenior government does not 
approve of auch a cotiow, We Parto Rie [Las tt 
vet alevelioper! « atficheit see of political 
toleration: The Republicans in general ant 
eatiatied with the existing ater, hooyh hol: 
iow tht io time the duanagement of affairs 
should poore langely be dntriste! to milives of 
Fore Rice a | 

Ae Aceh 0S Cele asked whether the 
epeliing vf Porto Rico at Alt Ae (with. 
ont the oj) wos peverally aceepied. Mri Wil. 
feriegettliw nail he could aot answer defialiely. 
The Asiercais all vee. the albeeriater! fen, 
bat the people prohatty clio tet, 

Me fF, Cr er sake what wie the 
copper melt dea thie Ladeptiel few te tivewbitent 
of owney at loank Abr Willoughby replied 
that thoogh the genera) rate of jotercst win 
g per cent. only a Niitel arimunt of motey 
contd be safely placed it that way, Almost 
the only security (he people could otter istand, 
As Ve thatter af i aa Ot Ut hes nil 
bondilires proceeds the opportunity for bien 
ing money will iicremne, The jee opriiligs 
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for capitil ure in the umdertuking of direct- 
preluetion enterprics 

ifr ‘Granger usked if there were any 
national banksontheistaud Mr Willoughby 


repilbe! thet ane tes) just recently been ongan- 
die ie Lina} j ¥ heen organ 


DOr AC. Trve wate! that the UU &. Depart- 
nent of Agrinliare was actively a) work fn 
several dhrectiowe. “Fhe Buireau of Land In- 
dutty bad) collected much walualle informa- 
Lind alwht the plants af Parks Rigo The 
forcauol Sole bad toade a maryey of mstrip 
of Tard: streteblug scrose the thlamd. The 
Tureauct Forestry hijod ale giade considerable 
livestigations a pennancht experiient a a- 
ton toed been estallisted, The eaperinient 
station Lod tecelived wid from the insular gov. 
ernmeit, with which 20 acres of land for the 
henddqiarters hard herein porehaced) ct May aginez. 
Phe exprrriten¢) work ot this station wotill be 
persier! ae rma idelly ah poreediote “Moe Wl bevange Luly 
aed thin iatand wae greatly delipited al the 
work of the Department of Agriculiure and 
wa Se peenie Hiacy Valoalide revoria fro te 
wrar ie | 

Afr At &. tifa rected uatieation to tlie 
ft thet the Weuther Diread maintained an 
efficient climatic and crop services in Forto 
Rico, which was Investigating the inivence of 
the clininie on the crops there 

Ve frgager inquire) as to the ranching 
facilities cr ope dalicnst, Bir Willougliby re- 
plied thet thin tridistry woe very flerartstnirsyr, 


oo peer scpulie tl 
fia 


theugl: it ld to compete sottewhat with the 
sngar toibinitey, as the tami whiely i enitable: 


for ranchers ale adapted for cance, Coban 


was seicing lo Porto Rico for many cattle, 
which fatten on the native Torito Rican grass. 
without beige fed voprin. The Morte Bichn 


ost iake splendic dradt animate, “The entitle 


outa fe Very flourishing, aud will: con- 
Lhanthe se. vee 
Mfr Afeney Porguder ligtived whether the 
Porto Riga calile trade good beef. Mr Wil- 
sea bebe ted thattbhey madesnch very pool 
el (hat there woe w copalieruble demand for 


‘he exportation of the cattle for meeat. 


MWe Purgwhar withed to know if the island 
was not tua depsely populated for cattle-ram- 
ig. we the (levity of the population was over 

fe Air Willoughby said. that 

fe did vet, think so} that the density of popu: 
lation in Torte Rice does not feprens one, 

ifr Grovger insked whit wea the esti- 

minke! role of poed cane land My Wil- 







longhby tepiled that yood cane Tams trought 


from fine to $150 a acre, mol that the best 
land com tore than that, the price depending. 
ot irtigwtion. | 

Acting President Metrer, tn conclusion, 
uiate! that afl pecs ereativ appreciated Mir 
Willoughbw's achlress' aol the supplementary 
fiformiation he had giveti in aiawer to qites 
thane ALL present were to be congratulated 
on obtaining thie clear and most instroctive 
picture of ear mew betel 


G. HG. 
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